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PANAMA CANAL EMERGENCY DAMS 


ATUN LAKE, eighty-five feet above sea level, is the reservoir 

holding the water to feed the Gatun Locks (which lead to the 

Atlantic) and the Miraflores and Pedro Miguel locks on the Pacific end of 
the canal. 


Every ship going through the canal in either direction uses the water from 
Gatun Lake to lift it from the one ocean and lower it into the other. 
Should some accident destroy a lock, the weight of the water released 
might force down the others and cause tremendous damage and, by lower- 
ing the level of the lake, make the canal inoperative until rain had refilled 


the lake. 


Therefore these big emergency dams were constructed. Normally they 
are not used. In emergencies they would be swung over the locks, the gates 
would drop into position and effectually dam the opening. 


Otis engineers designed, constructed and installed the machinery for 
operating six of these gigantic dams. It is a feat typical of the world-wide 
scope of Otis activities in engineering and the vertical transportation of 
men and materials. 


Most of the famous buildings of the world 
are equipped with Otis Elevators. 


OTIS ELEVATOR COMPANY 
Offices in all Principal Cities of the World 


The WORLDS WORD for 
ELEVATOR SAFETY 
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THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASS. 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY aims to give thorough 
instruction in Civil, Mechanical, Chemical, Mining, Electrical and Sanitary Engineering; 
in Chemistry, Electro-chemistry, Architecture, Physics, Biology and Public Health, Geology, 


Naval Architecture and Engineering Administration. 


To be admitted to the Institute, the applicant must have attained the age of seventeen 
years and must pass examinations in Algebra, Plane and Solid Geometry, Physics, Trigonom- 
etry, English, French or German. Certificate of preparation in two units of a series of elective 
subjects is also required. The requirement in History may be met by the presentation of a 
school record of certificate grade. <A division of these examinations between different exam- 
ination periods is allowed. In general a faithful student who has passed ereditably through 
a good high school, having two years’ study of French and German or three years of French 
or German should be able to pass the Institute examinations. 


Graduates of colleges, and in general all’ applicants presenting certificates represent- 


ing work done at other colleges, are excused from the usual entrance examinations and from 
any subjects already satisfactorily completed. Records of the College Entrance Examination 
Board, which holds examinations at many points throughout the country and in Europe, are 


also accepted for admission to the Institute. 


‘Instruction is given by means of lectures and recitations, in connection with appro- 
priate work in the laboratory, drawing-room or field. To this end, extensive laboratories of 
Chemistry, Physies, Biology, Mining, Mechanical Engineering, Applied Mechanics, and the 
Mechanies Arts have been thoroughly equipped, and unusual opportunities for field-work and 
for the examination of existing structures and industries have been secured. The co-operative 
course in Electrical Engineering and that in Chemical Engineering Practice afford an un- 
usual opportunity to combine a technical traming with a direct contact with the industries. 


The regular courses are of four years’ duration, and lead to the degree of Bachelor 
In most courses the work may also be distributed over five years by students who 
prefer to do so. Special students are admitted to work for which they are qualified; and the 
degree of Master of Science, Doctor of Philosophy, and Doctor of Science are given for resi- 
dent study subsequent to graduation. Opportunity for research is offered in all the de- 
partmental laboratories and in the Research Laboratories of Applied Chemistry, Electrical 


of Seienece. 


Engineering, Industrial Physies and Physical Chemistry. 


The tuition fee, not including breakage in the laboratories, is $300 a year. 


For catalogues and information, address 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
CAMBRIDGE 39, MASS. 
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Mixers deserve 
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ufacture of concrete to 


Tests at the Purdue 
University made under the 
supervision of Dr.W.K. Hatt, 
Professor of Civil Engineer- 
ing, have shown conclusively 
that mechanically controlled 
concrete is standardized con- 
crete—because every batch 
turned out by a Koehring 
Mixer when equipped with 
a Koehring Batch Meter and 
Water Measuring Tank will 
meet the desired specifica- 
tion. 


The Koehring re-mixing 
principle means concrete 


for permanence. 
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IS 


STRONGEST CONCRETE 


A Mixer that makes possible the man- 


meet a specifi- 


cation—just as steel is manufactured. 


WHY RE-MIXED CONCRETE IS 
DOMINANT STRENGTH CONCRETE 


1 Long, diagonal throw-over blades set 
e diagonally across drum cut through 
material with kneading action. 


2 Mixing blades carry materials up with 
Se motion of drum and a portion of mate- 
rials tumble down against motion of drum. 


3 When diagonal blades reach a still 
e higher point, the material is hurled 
downward across the circumference of drum 
toward the discharge side. 





From the discharging side, materials are 
4 e takenup by pick-up Reda and carried 
to the top of the drum, then projected down- 
ward to the inverted discharge chute with a 
violent, break-up effect. 


The reverse discharge chute receives 

e materials from pick-up buckets and de- 

flects them in a spraying shower back to the 

throw-over blades for repeated remixing trips 
through entire mixing process, 


Write for copy of paper 
presented by Dr. Hatt to 
the American Concrete 
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ENGINEERING IN CHINA 


By EDWARD L. CLARK, ’17 


Sales Engineer, International General Electric Company 


It was only a few centuries ago that Marco Polo and other learned Europeans began to introduce into the Western World the 


scientific developments of China. 


there taken place. But, owing to the tremendous increase in science all the developments cannot be carried back by these few men. 


needs our men, also, to help her regain her past position in the world.—Editor. 


Economically, China resembles Amer- 
ica in a good many respects. It lies in 
approximately the same range of latitude. 
It has roughly the same natural resour- 
ces in land productivity, coal, iron, oil, 
and other minerals. Her people are in- 
dustrious. Why then has the develop- 
ment of modern industry and engineering 
been so slow in contrast to that of the 
United States? 

Pioneer work along these lines presents 
problems which are utterly different in 
these two countries. America began her 
engineering development with a_ very 
small population of energetic, educated 
individuals, free to do as each thought 
best to develop the country. These men 
saw before them a vast continent in 
which the problem was merely to gain 
material development,—to seize the re- 
sources of the land. 

China began her engineering develop- 
ment with a vast and crowded population, 
not of individuals, but of families,—clans, 
strictly hemmed in by superstition, eth- 
ics, customs, which eliminated all initia- 
tive and enterprise. The great pioneering 
problem is to overcome men’s minds, be- 
fore the natural resources can be made 
available. Aggressive, independent ac- 
tion, as it is known in America, has, un- 
til recently, been difficult because of the 
family system. Without transportation 
or machinery, the vast mass of the people 
live barely above the starvation line. 
China represented until recently a mo- 
rass, sluggish, without change, each clan 
clinging closely to its rooted spot, and 
opposing all others for its very life. The 
problem of her engineers is to break up 
this mass, cut channels that shall drain 
out ignorance, and then slowly lay solid 
foundations, building up industries until 
there shall grow up engineering projects, 
through the use of machinery, which shall 
free the mass of the people from con- 
stant fear of hunger. Any consideration 
of engineering development must be 
looked at from the standpoint of educat- 
ing the Chinese mind. The vast natural 
resources are there. The largest market 
in the world is there; but the realization 
of both is entirely dependent on the will- 
ingness of the Chinese to use and buy. 

Engineering in China still represents 
the pioneering stage, and yet enough has 


been accomplished to change the ancient 
exclusiveness into the desire for the ser- 
vices of machinery. China has 7,000 
miles of railroad. Her mines produce 
over 20,000,000 tons of coal a year. 2,000,- 
000 spindles have been installed in cotton 
mills in the last five years. In 1920 pow- 
er plants operated over 200,000 kw of elec- 
trical generators. 5,000,000 students at- 
tend modern schools, where the emphasis 
is on the future rather than the past, 
where prejudice and superstition are 
gradually being undermined. With such 
a start in engineering and industry, even 
though it is small, China will progress 
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ever more rapidly toward better living 
conditions, with all that this means for 
the comfort of her people, and for inter- 
national trade. 

In this paper we deal with the engineer- 
ing conditions in China and Manchuria, 
giving no consideration to Mongolia, Chi- 
nese Turkestan or Tibet. China and Man- 
churia have approximately two-thirds of 
the area of the United States, exclusive 
of Alaska, namely, 1,895,000 square miles. 
In this region live approximately 310,000,- 
000 in contrast to America’s 110,000,000. 

The region falls roughly into three sec- 
tions. The southern portion covers four 
provinces, feeding the ports of Canton 
and Hong Kong. Central China includes 
more than half of the total area. It lies 
in the great Yangtze River valley with 
the outlet at Shanghai. Lastly the north- 
ern portion contains the valley of the 
Yellow River and includes Manchuria, 
with the capital of China at Pekin, and 
the main port of Tientsin. Hankow, in 


51 





Today, China is sending her Marco Polos to the Western World to learn of the developments which have 


China 


the center of China, is the most interest- 
ing from the engineering point of view 
because of the large steel industry locat- 
ed near it. Shanghai, besides being the 
main port of China, represents by far the 
largest industrial center. 


Naturally, of the greatest importance to 
China’s economic development are her 
railways. The first one built was at Woo 
Sung, near Shanghai, and was opened in 
1876. However, there was so much fear 
and hatred of this foreign innovation 
that one year later the railroad was pur- 
chased by the Chinese, who completely 
tore up the rails and ties, and shipped the 
whole equipment to Formosa. Ten years 
later the foreign engineer in charge of 
a mining enterprise at Tongshan, near 
Tientsin, in North China, obtained per- 
mission to lay rails from his mine seven 
miles to a canal. The prejudice was so 
strong, however, that he secretly built a 
locomotive in his shop at the mine. With 
this he commenced operations. This 
start was permanent, the railroad having 
developed into the present Pekin-Mouk- 
den Railway, owned and controlled by 
the Chinese Government. 

From 1906 until the opening of the 
World War in 1914, foreign countries 
loaned money to China, and helped build 
railways, so that the mileage increased 
rapidly up to 6,500 miles at that time, but 
since then has not increased appreciably. 
Plans are now on foot for further con- 
struction, both by foreign capital and 
Chinese efforts. Note, however, that even 
at present, of $400,000,000 invested in the 
Chinese railroads approximately $24i,- 
000,000 have been invested by foreigners. 

From an engineering viewpoint, the 
railroad from Pekin to Kalgan in North 
China presented difficulties comparable 
with those in crossing the Rockies. 
Through the Nankow pass all trains have 
to be taken over in two sections, by Mal- 
let engines on the passenger trains and 
American geared Shay locomotives for 
the goods trains. One of the four tun- 
nels over the Nankow pass is 3,850 feet 
in length. The entire project was han- 
dled by Chinese capital and engineering 
ability. Perhaps the success of this Chi- 
nese engineering venture, completed in 


(Continued on Page 64) 








AUTOMATIC TELEPHONE SWITCHING 


By H. P. CHARLESWORTH, ’05 


Plant Engineer, American Telephone and Telegraph Company 


From the time of the earliest switch- 
boards there has been a constant effort 
to perform various operations automati- 
cally so far as consistent with the service 
requirements, and many new features 
have been introduced from time to time 
for reducing the work required on the 
part of the operator. In line with these 
developments, telephone engineers early 
applied themselves to the problem of 
completing calls entirely without the aid 
of an operator. Many forms of automatic 
systems have been developed and tried 
out from time to time but none of these 
satisfactorily fulfilled the complicated 
service requirements of large cities. 

An indication of the magnitude of this 
problem may be secured when we con- 
sider that in the metropolitan area of 
Boston for example, there are at present 
over three hundred thousand telephone 
stations served from more than fifty cen- 
tral offices and the predictions are that 
within the next twenty years the stations 
will have more than doubled. Each sub- 
scriber in this great network must be 
able to reach promptly every other sub- 
scriber. Due to the large area involved, 
a great number of calls within the city 
necessitate extra charges which means 
that they must be specially supervised 
and ticketed. There are many different 
classes of service furnished the public, 
such as measured rate, flat rate, official, 
coin box pay station, attended pay sta- 
tion, and other special services such as 
information, etc. Not only individual 
lines, but party lines and private branch 
exchanges must be cared for. Further- 
more, demands for service to the exten- 
sive suburban area surrounding this 
metropolitan area as well as to the vast 
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number of cities, towns and rural com- 
munities throughout the entire country, 
require that provision be made for thou- 
sands of toll calls daily which must be 
recorded, supervised and timed. It will 
be evident that systems which might op- 
erate in cities of small or medium size, 
where service requirements are com- 
paratively simple, would not meet con- 
ditions in large metropolitan areas. 
Another problem which added to the 
complexity of the machine switching de- 
velopment was that from its very nature 
this system necessitated a change in the 


From time to time notices have ap- 
peared in the various Boston papers 
concerning the machine switching or 
automatic telephone equipment which 
it is proposed to install gradually in 
Back of these brief reports 
interesting and 

the telephone 


this city. — 
lies a series of most 
advances in 


important ) 
art and the following brief description 


of this new form of telephone equip- 
ment and service of the American Tel- 
ephone and Telegraph Company, will 
doubtless be of considerable interest 
to our readers.—Editor. 





manner in which a subscriber makes his 
telephone calls. This phase of the prob- 
lem had to be most carefully considered 
so that the arrangements adopted for all 
classes of calls would be simple and could 
be employed by all subscribers without 
chance of complications, difficulties or 
misunderstandings. 

As a result of exhaustive investigations 
and long continued experiments, a ma- 
chine switching or automatic system has 
been developed by the Bell System which 
satisfactorily meets even the exacting 
service conditions just referred to. As 
a final step in this development three 
complete central office equipments of the 
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PROGRESS OF A CALL THROUGH BOTH THE AUTOMATIC AND MANUAL STATIONS 
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machine switching type were installed at 
Newark, N. J. These installations were 
made on what is known as a “semi- 
mechanical” basis, that is to say, oper- 
ators were employed to take the calls 
from the subscribers and transmit them 
to the machinery by means of numerical 
keys. It was thus possible to try out this 
form of apparatus without introducing 
any new forms of calling on the part of 
the subscriber during the trial installa- 
tion. 

The results of these trial installations 
demonstrated conclusively that the new 
machine switching system would meet 
all the essential service requirements of 
our largest cities, and plans have been 
made for its gradual introduction to care 
for extensions necessary for growth, 
and for reconstruction, to replace worn- 
out equipments. Our experience has 
shown that by this procedure we are en- 
abled to change to new types of ap- 
paratus as they are developed with the 
least disturbance to the service, in the 


minimum time, and without disturbing 
effects upon the employees or on the 
financial situation. Thus the _ entire 


physical property of the System is by 
easy evolution keeping abreast of the art 
of telephony. 

With the machine switching system the 
subscriber’s station will be equipped 
with the usual form of telephone instru- 
ment, and, in addition, with a calling de- 
vice known as a “dial,” which will be 
mounted at the base of the desk stand as 
shown in the illustration. This dial has 
ten finger holes bearing the numerals 
1 to 9, and also 0 and the word “Oper- 
ator” in the tenth hole. For larger cit- 
ies the dial will also bear certain letters 
of the alphabet as referred.to below, 
while in smaller cities numerals only may 
be employed. 

In making a call, the subscriber will 
lift the receiver and listen for the “dial 
tone” which corresponds in a way to the 
present “number please?” of the oper- 
ator. Then, inserting his finger in the 
opening of the dial over the first letter 
of the central office he is calling, he 
will rotate it until his finger comes in 
contact with the metal stop shown in the 
picture, and release it, allowing it to re- 
turn to normal. He will then repeat this 
operation for the next two letters of the 
name of the office, and the numerals com- 
posing the number he wishes. (For con- 
venience, in the new telephone books the 
key letters of the central offices are 
printed in capitals.) 

I will now describe briefly the progress 
of the call through the major pieces of 
apparatus. As will be seen from the il- 
lustration, the line of the calling sub- 
scriber, whom we will assume to be 4 
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subscriber in the “GARfield” office, ap- 
pears at a so-called “line finder frame.” 
When the receiver is removed from the 
switch hook preparatory to dialing, the 
line is selected by a “line finder” and 
connected to an idle “sender” by means 
of a “sender selector.” Upon comple- 
tion of these operations, which takes but 
a fraction of a second, the “dial tone” 
is sent out to the calling subscriber as 
mentioned above. 

When the subscriber operates the dial, 
the electric impulses (on a decimal basis) 
are transmitted to the “sender” which 
receives and registers them, in turn 
translating them to the proper basis for 
the control of the apparatus which is not 
operated on the decimal system, and 
then governs the selection through the 
apparatus as referred to below. If the 
subscriber, for any reason, should fail 
to dial the full number, the selection 
would not be completed but the call 
would be taken up by a maintenance em- 
ployee and the subscriber advised of his 
error in case he had not already hung up 
and dialed again. 

The “sender” automaticaly causes the 
particular “district selector,” which is 
permanently associated with the “line 
finder” originally used, to start up and 
select a trunk to the office desired, either 
directly, or through an “office selector” 
in case the number of trunk groups is 
too large to be placed on the “district 
selector.” Assuming that the _ office 
called is on the automatic basis, the 
trunk chosen will terminate at an “in- 
coming selector” frame and the “sender,” 
above referred to, will cause the call to 
be routed through the “incoming selec- 
tor” to a “final: selector’ and thence to 
the particular line desired. When the 
connection is thus completed, audible sig- 
nals will be sent back to the calling sub- 
scriber to indicate that the station is 
being rung or that the line is busy. If 
the line should be out of order, the con- 
nection would be automaticaly com- 
pleted to an operator who would so 
advise the calling party. 

If the call had been for another sub- 
scriber in the same office, it will be noted 
that the call would be routed from the 
“district selector” to an “incoming 
selector” in the same office and thence 
to the particular “final selector frame” 
in which the desired subscriber’s line is 
located. 

As soon as the subscribers have com- 
pleted conversation and hung up their 
receivers, the connection through the 
automatic machinery is immediately dis- 
connected and the apparatus returns to 
normal. 

Those who are familiar with the man- 
al switchboard will doubtless’ be 
impressed with the rather striking. sim- 
ilarity of the progress of a call through 
the full mechanical and manual systems. 
It may be interesting, therefore, to carry 
this comparison further. 


_ 
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With the manual system, when the sub- 
scriber removes his receiver from the 
hook it causes the apparatus to light a 
lamp associated with the answering jack. 
The operator, on noting the light, takes 
up a cord and plugs in. With the me- 
chanical system, the removal of the 
receiver causes a “line finder’ to take 
up the subscriber’s line in readiness for 
the next operation. 

With the manual system, the operator 
next throws a listening key and notifies 
the subscriber she is ready to receive the 
call by saying, ‘‘Number please?” With 
the mechanical system, the “sender 





TELEPHONE EQUIPPED WITH DIAL 


selector” proceeds to attach an idle 
“sender” and this “sender” indicates to 
the subscriber that it is ready to receive 
the call by sending out the “dial tone.” 

With the manual system, the- sub- 
scriber next gives his order orally to the 
operator. With the mechanical system, 
the subscriber by means of the dial gives 
the number electrically to the “sender” 
by dialing the letters and numerals of 
the number as already described. 

With the manual system, the operator 
knows the proper routing of the call 
from the office name that has been 
given. She gives the number desired to 
the incoming operator (“B” operator) at 
the distant office, obtains a trunk, and 
connects it with the calling line by plug- 
ging in with the other cord of the pair 
she previously used in answering. With 
the mechanical system, the “sender” 
upon receiving the office code from the 
subscriber’s dial, recognizes its signifi- 
cance and causes the “district selector” 
to select an idle trunk leading to an ‘in- 
coming selector” at the desired office. 

With the manual system, the incoming 
operator at the distant office locates the 
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desired subscriber’s number in the mul- 
tiple before her. She tests the line to 
see if it is busy, and if it is not busy, 
she inserts the plug of the incoming 
trunk in the multiple jack and the ring- 
ing is started automatically. If the line 
is busy, she plugs the trunk into the jack 
which sends back the busy signal. With 
the mechanical system, the “sender” 
causes the “incoming selector” to locate 
the group of trunks leading to the “final 
selector” caring for the particular 500 
lines in which the desired line is located, 
and causes the “final selector” to locate 
the line desired. The “final selector” 
tests the line to ascertain if it is busy and 
if it is not, establishes the connection 
and ringing is started automatically. If 
the line is busy, the selector will not es- 
tablish the connection but will give a 
busy signal to the calling subscriber. 

In an article of this length, it is im- 
possible to give a detailed description of 
the ingenious and interesting apparatus 
employed, or of the methods of handling 
toll calls and calls btween the machine 
switching offices as gradually installed 
and the existing manual offices. It may 
be said, however, that it has been neces- 
sary not only to produce apparatus which 
would operate efficiently and economical- 
ly, but also to perfect all of the details 
necessary to make this entirely new 
apparatus function properly in relation to 
the existing telephone plant, the prac- 
tices of the public, etc. All of this has 
been satisfactorily accomplished. 

The firm of Guggenheim Brothers has 
several mining interests located on the 
West Coast of South America. These con- 
sist mainly of copper mines and are 
among the largest known deposits in the 
world. The properties are operated by 
separate companies and hundreds of 
Americans are employed by them, a large 
percentage of whom have technical edu- 
cation in mining, metallurgy, mechanical, 
and civil engineering. The employees 
are contracted for a term of three years, 
cost of transportation being paid both 
ways by the company. 

The location of the mines is in high 
altitudes, ranging from seven to sixteen 
thousand feet, and these territories are 
mostly barren, though vegetation is usu- 
ally close at hand in the lower levels. 

The companies have erected excellent 
modern quarters for both married and 
single employees; there are schools for 
the children in charge of American teach- 
ers, excellent up-to-date hospitals in 
charge of competent American surgeons, 
modern sanitation methods and applian- 
ces, and good facilities for all foodstuffs. 
clothing, and other supplies. By far the 
most important feature of these proper- 
ties, from the standpoint of the employee, 
is the excellent opportunity for quick 
promotion. No competent man fails to 
advance rapidly if he cares to stay in the 
Country. 








AUTOMOBILE SPRINGS 


One of the parts of an automobile that 
gives least trouble and receives but little 
attention, but which contributes most to 
the comfort of the rider, is the automobile 
spring. To all appearances it is a rela- 
tively simple appliance, easily and cheap- 
ly manufactured. In the manufacture of 
these articles many interesting methods 
have been devised to decrease cost, in- 
crease quantity, and better the quality of 
production. 

A spring is made up of several plates, 
each decreasing in length from the main 
plate to the top plate, and fastened to- 
gether by a bolt passing through a hole 
punched in the center of each plate. 
Bands are bolted to the ends of one or 
two of the intermediate plates, and serve 
merely to keep the plates in line. They 
do not interfere with the sliding action 
of one plate on another. 

The plates are cut to proper length 
from strip steel by a shearing press, and 
piled in lots on trucks. The main plates 
are taken to an eye-forming machine 
where, after the ends are heated to a red 
heat, each eye is formed in two opera- 
tions. The first operation bends the end 
to a quarter circle, and shears the tip to 
the proper angle so that it will “seat” 
when the circle is formed. The next op- 
eration completes the eye, and presses it 
around a mandrel to insure the proper 
diameter. 

The plates are then carried to a punch 
press where the center hole and band 
holes are punched. This operation is in- 
teresting only in view of the speed with 
which it is done. The press is served by a 
single operator, generally a piece worker, 
some of whom have developed remark- 
able skill and speed in serving these ma- 
chines. The muscular effort alone is con- 
siderable, since, in the course of a 
working day, an operator handles from 
ten to fifteen tons of steel in each of the 
three motions necessary. 

In some of the springs specifications 
call for trimming or tapering of the plate 
ends. Trimming is done on a trimming 
press by means of a shearing action. The 
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tapering process is a little more compli- 
cated. It must be done at a red heat on 
a rolling press, and requires some little 
skill on the part of the operator. The ac- 
companying illustration shows the shape 
of the rolls and the position of the plate 
ready to be tapered. The plate is insert- 
ed between the rolls; the stop “S” pre- 
vents the plate being inserted too far; 
and the rest “R” insures proper align- 
ment. As the rolls rotate in the direction 
indicated the plate is grasped and forced 
out, being tapered in the meantime. A 
few repetitions of this operation and the 
taper is completed. The roughnesses and 
irregularities on the sides and ends are 
then trimmed. 

Tempering is a more interesting opera- 
tion. The old method of tempering by 
hand, judging the temperature by color, 
and admitting personal element and er- 
ror, has given way to the modern method 
of tempering by a continuously operating 
furnace; the temperature being measured 
at each stage by pyrometers. An oper- 
ator stands at the mouth of the high 
temperature furnace and feeds the plates 
ready to be hardened into the mouth of 
the furnace. The plates are carried 
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through the furnace on racks actuated by 
an eccentric mechanism. The racks, 
three in number and of the same length 
as the furnace, work in slots between the 
firebrick. Under the action of the eccen- 
tric the racks lift up, raise the plates 
from the floor of the furnace, carry them 
forward a few inches, and on their down- 
ward motion deposit them again. The 
timing is so regulated that the plates are 
at the temperature of the furnace when 
discharged. The standard temperature 
is about 1725° F. Thermo couples at “A,” 
“B,” and “C” insure this temperature 
being maintained uniformly. 
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THE TEMPERING FURNACES AND CAMBERING MACHINE 
Illustrating the process of bending and tempering the spring plates. 
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As the plates are discharged from the 
high temperature furnace they are placed 
on a Cambering Machine. This machine 
works as follows: The heated plate is 
placed on the form, the steel band under 
action of a mechanism actuated by elec- 
tricity is brought down and presses the 





Re 


THE ROLLING PRESS 

The spring plates are tapered between the 
rollers. 
plate to the form. A pneumatically oper- 
ated lever then dips the form, band, and 
plate in oil. Both of these latter opera- 
tions are carried out with one manipula- 
tion of an electric switch. 

After quenching the plates are passed 
through another furnace, similar to the 
first but operated at a temperature of 
about 850° F. They are cooled in air af- 
ter being discharged from the second fur- 
nace. This latter process is called bak- 
ing. Some of the hardness is sacrificed 
to gain ductility and resilience. 

Subsequent operations are of minor im- 
portance. The plates are fitted together 
by hammering; the bands are riveted to 
the band plates; the plates are bolted to- 
gether; brass bushings are forced into 
the eyes of the main plates, and reamed 
to finish diameter. The springs are then 
tested, their deflection under a certain 
load noted. After a final inspection the 
springs are made ready for delivery. 

Bare recital of these facts is sufficient 
tc show how much care and thought have 
been put into the development of ma- 
chines and of processes necessary for the 
manufacture of automobile springs. AS 
a result, except for original mistakes 
made in measurements, practically none 
of the springs have to be rejected. 


The question of American enginering 
opportunities abroad can be summed up 
very briefly. The opportunities today are 
rather limited. The countries offering 
the greatest promise are South America 
and Spain and in the not far distant fu- 
ture, China, Russia and Siberia. 
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The withdrawal of Dean Burton re- 
moves from active participation in In- 
stitute affairs one who has done much to 
formulate the work, and influence the 
character of the student life and activi- 
ties for nearly forty years. 

Dean Burton came to the Institute in 
1882 as instructor in topographical engin- 
eering, a work for which he was specially 
fitted by temperament, by education, and 
by training. 

Endowed by nature with an artistic 
temperament most essential in the repre- 
sentation of topographic forms, trained 
at Bowdoin College by Professor George 
L. Vose, one of the early and justly fa- 
mous teachers of engineering and survey- 
ing, he then served an apprenticeship of 
three years in the employ of the United 
States Coast and Geodetic Survey, where, 
for a time, he was under the guidance of 
Mr. Edward Hergesheimer, one of the 
most skilled topographers connected with 
the Survey. 

1882 was a time of comparatively small 
things at the Institute. Then the whole 
student body numbered considerably less 
than 400. Instruction in Civil Engineer- 
ing was given to the forty students in the 
department by three teachers, Profes- 
sor George L. Vose, who had the year 
before been made the head of the depart- 
ment; Professor George F. Swain, and 
the subject of this sketch, Alfred E. Bur- 
ton. 

For the next twenty years, up to the 
time of his appointment as Dean, Profes- 
sor Burton had charge of the instruction 
in plane and topographic surveying, topo- 
graphical drawing, and geodesy. In addi- 
tion to this work for a number of years, 
he assisted in first year drawing. For a 
time also he taught advanced geometrical 
drawing to students of the Civil Engineer- 
ing Department. 

When the geodetic option was estab- 
lished, he took entire charge of the in- 
struction in the advanced surveying and 
geodesy given in that course and did 
much to broaden and improve the courses 
of instruction in that branch of science. 

It was while giving these courses that 
a number of improvements in the meth- 
ods of measuring base lines with long 
steel tapes were made under his direc- 
tion, notably a method of determining the 
temperature of the tape by measuring its 
electrical resistance. By this method, 
the error in length, due to uncertainty of 
the temperature correction, was so much 
reduced as to be practically negligible. 

Professor Burton originated and organ- 
ized the summer course in topographic 
and geodetic surveying, and, for a number 
of years, took personal charge of the in- 
Struction in that course. In this way 
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it was possible to give much more thor- 
ough and practical instruction in the 
various field methods of mapping topo- 
graphic details. His map of Mt. Moosi- 
lauke, made for the Appalachian Moun- 
tain Club, in co-operation with a few 
Institute students; that of the Sargent 
Estate in Brookline; and a map of the 
region about Keeseville, N. Y., to men- 
tion only three, are models of their kind 
in accuracy of detail and excellence of 
representation. 

In the summer of 1894, Professor Bur- 
ton was employed by a number of citizens 
of Boston, who were then opposing the 
construction of the Charles River Basin, 
to investigate and report on the Alster 
Basin at Hamburg, Germany. Little did 
he then realize that the construction of 
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that basin was a forward step in making 
practical the site upon which the New 
Technology now stands. 

When Lieutenant Robert E. Peary, a 
college mate and lifelong friend of Pro- 
fessor Burton, was organizing an expedi- 
tion to Greenland for the purpose of 
bringing to the United States the great 
Cape York meteorite, he asked his old 
friend and companion of college days to 
organize a party for the purpose of mak- 
ing some scientific investigations which 
could best be made in that glacier cov- 
ered region. 

The opportunity was eagerly accepted, 
and a party organized with the primary 
object of making geodetic, magnetic, and 
geological studies. Through the efforts 


of Professor Burton, the Superintendent 
of the U. S. Coast and Geodetic Survey 
detailed an observer, and loaned the nec- 
essary instruments to make pendulum ob- 
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servations to determine the force of 
gravity. Observations of this character 
made at widely different places on the 
earth’s surface furnish a means of deter- 
mining the shape of the earth. Up to 
this time, few if any observations of this 
character had been made at so great a 
distance from the Equator. 

These observations, taken in connec- 
tion with others made a few years later 
by members of another expedition to Su- 
matra, also organized by Professor Bur- 
ton, made a valuable addition to the data 
available for studying the shape of the 
earth. 

Professor George H. Barton, at that 
time a member of the Geological Depart- 
ment of the Institute, was able to gather 
valuable data regarding the influence of 
ice and streams of water in shaping geo- 
logic forms. In addition to this work, ob- 
servations were made to determine the 
magnetic declination and dip at various 
stations on the Greenland and Labrador 
Coasts. 

The total eclipse of the sun on May 28, 
1900, was the first that had been visible 
from points near the Atlantic Coast 
since 1869. Astronomers and educators, 
generally, were anxious to observe this 
most interesting phenomenon. 

Through the influence of Professor Bur- 
ton, the Corporation of the Institute, in 
the fall of 1899, appropriated a sum of 
money to enable him to organize a small 
party to make observations during the 
time of totality. Washington, Ga., was 
selected as a place favorable for observa- 
tion because of its accessibility, its prox- 
imity to the center line of totality and be- 
cause of its probable freedom from clouds 
at that season of the year. Observations 
at this place were also made by parties 
from Harvard University, the Blue Hill, 
and the Flagstaff, Arizona, Observatories. 
All of the work planned was successfully 
accomplished under ideal conditions of lo- 
cation and weather. 

Excellent sketches and photographs of 
the Corona were made, the times of the 
four contacts determined, and observa- 
tions were made to determine any change 
in magnetic declination during the 
eclipse. 

One interesting bit of information re- 
garding the reliability of maps made in- 
dependently of geodetic control was ob- 
tained at this time. Careful astronomic 
observations showed that the best maps 
then available located Washington, Ga., 
more than four miles from its true posi- 
tion. 

The success of this expedition not un- 
naturally stimulated in Professor Burton 
the desire to see the total eclipse of 1901, 

(Continued on Page 66) 








The thesis has always been viewed as 
the culmination of a man’s scholastic ef- 
forts, but this year it has assumed a new 
and fuller significance because of the 
present industrial depression and the con- 
sequent difficulty of securing positions. 
Employers have come to look more and 
more upon the thesis as a preliminary 
measure of the ability of the man, more 
especially with regard to general ability 
than to knowledge, so that it is not to be 
wondered at that the class of 1921 is 
working unusually hard upon theses, and 
with considerable success. Co-operation 
and co-ordination exist to the fullest ex- 
tent between student and professor. 

Another “sign of the times” is to be 
seen in the increased number of com- 
mercial or manufacturing theses, as op- 
posed to those of theoretical value only. 
Some of these have been suggested by 
various companies, with the twofold idea 
of securing some free research and at 
the same time a graduate especially in- 
terested in their field; while the others 
were started with the intention of using 
the finished thesis as a qualification for 
a position. A well written thesis is one 
of the best recommendations an applicant 
can have, and most of the Senior class 
look upon the thesis in this light. 

Typical of these commercial themes 
are “A Suggestive Rearrangement of Ma- 
chines in Machine Shop of The Blanchard 
Machine Co.,” by J. Moosbruger and A. H. 
Ranen; an investigation on safety valves 
for the Crosby Steam Gage & Valve Co., 
by F. E. Raymond, and an investigation 
of boiler electrolysis for The Brown & 
Hadley Co., by A. Denbin and L. H. Con- 
nell. 

The majority of theses deal with tech- 
nical investigation, which, while of great 
interest to one conversant with the sub- 
ject, are entirely unintelligible to the lay- 
man. Other subjects, however, while re- 
quiring an equal amount of technical 
knowledge for their investigation, are of 
more popular interest, and of such char- 
acter that their essential points can be 
easily understood. Of the latter type is 
the thesis of B. Fisher, Jr. The Super- 
Power idea, although not new, has re- 
ceived considerable attention lately, and 
this thesis, although not attempting to 
deal fully with the execution of this enor- 
mous project, sets forth a few of the 
preliminary steps which would be neces- 
sary for its accomplishment as far as 
Massachusetts is concerned. Mr. Fisher 
has first estimated the power needs of 
the state ten years hence by the use of 
growth curves plotted from data for past 
years. He has next made a study of 
available water power, developed and un- 
developed. From these data he has pre- 
pared a map showing the present loca- 
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A FEW OF THE SUBJECTS INVESTIGATED BY THE GRADUATING CLASS 
certain extent, since it is a decomposition 
product of nicotine. 

The high price of gasoline has also had 
its effect upon theses; it is reflected in 
theses upon Subsidiary Spark Gaps, by 


tion of power plants and transmission 
lines, indicating the points at which 
plants must be erected or enlarged, and 
the further necessary interconnection of 
these plants. (The western section of 
the state is well supplied with water pow- 
er, and there are considerable resources 
in the Deerfield region still to be utilized. 
Transmission lines have already been ex- 
tended from this region to all parts of the 
state. The amount of power available 
in this manner is far from being adequate 
for the present needs of the manufactur- 
ing centers in eastern Massachusetts, 
much less for future demands. Mr. Fish- 
er finds that the steam plants at New 





EQUIPPED WITH OLSEN 
VAPORIZER 
By the use of this vaporizer kerosene can 
be used for fuel in internal combustion en- 
gines. 
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Bedford, Salem, Providence, and the Bos- 
ton Edison must be enlarged in order to 
carry out the project.) 

Another field of investigation is that of 
oil. Typical topics are the centrifugal 
purification of oil, dewaxing of oil, refin- 
ing of oil, desulphurizing of oils, and the 
theory of lubrication. The thesis on the 
desulphurizing of oils is especially inter- 
esting, because of its commercial im- 
portance, and the successful results 
which the author, Edward Epstein, has 
obtained with Fuller’s Earth. Sulphur in 
oils tends to form sulphuric acid, which 
corrodes the metals which the oil lubri- 
cates, and Mr. Epstein has also found 
that it forms thiophene, the offensive 
odor of which is very penetrating, and 
has been known to ruin entire cargoes of 
foodstuffs. Mr. Epstein distills the oil 
over highly heated Fuller’s Earth; the 
sulphur is removed and the oil cracked. 
With an oil containing 4% sulphur, he 
removed all but 0.7%. 

Nobody who is familiar with the odor 
of pyridin envies Mr. R. R. Thurston his 
thesis upon the recovery of pyridin from 
mineral oils. Mr. Thurston removes most 
of the pyridin by steam distillation, and 
the remainder by extraction with sul- 
phuric acid. Those who do not know the 
odor of pyridin may be interested to know 
that it is present in most old pipes to a 
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V. C. Cole and A. Roberts; Carburetion 
and Completeness of Combustion, by D. 
A. Robbins and H. C. Taintor; Tests on 
the Olsen Vaporizer, by A. Anable, J. B. 
Baker, and R. L. Moore; and the Effect of 
Introducing Exhaust Gases Into the Man- 
ifold, by H. A. Kaufman and R. M. Fel- 
senthal. 

The Test on the Olsen Vaporizer was 
done in co-operation with the United 
States Vaporizer Co., and consisted chief- 
ly of a series of service tests on the Olsen 
kerosene vaporizer. As shown in the ac- 
companying photograph, an_ ordinary 
Ford engine was set up in direct connec- 
tion with a generator, the latter permit- 
ting a wide range of loads. The engine 
was then run under all conditions in a 
series of tests in which first gasoline and 
then kerosene was used as a fuel, the 
standard carburetor equipment being sup- 
plemented in the latter case by the vapor- 
izer. The efficiency, fuel consumption, 
and cost of operation at each load and 
with each fuel were then plotted against 
horse power output. It is interesting to 
note that not only did the kerosene re- 
sults compare favorably with the gaso- 
line, but that the vaporizer was also 
shown to vaporize the kerosene as effec 
tively as the ordinary carburetor vapor- 
izes the more volatile gasoline. The rel- 
ative carbon deposit of each fuel on the 
spark plugs was determined by careful 
weighing of the plugs. 

The introduction of exhaust gases into 
the explosive mixture is a step further 
than the Packard Fuelizer and is intend- 
ed to heat the mixture so that the engine 
heats more quickly and develops its full 
efficiency in a shorter time. Exhaust gas 
es were passed into the manifold at about 
100° C, thus vaporizing the fuel more effi- 
ciently. Changes in brake horse power 
were measured under varying conditions 
and with different grades of fuel. The 
results showed no increase in engine ef 
ficiency was obtained when gasoline was 
used, but that kerosene showed a marked 
increase when mixed also with about the 
same amount of air ordinarily used with 
gasoline. 

An era of cleanliness seems to be on its 
way. J. J. Hines, Jr., and R. I. Bradle) 
are designing a commercial laundry; 
while any decrease in the “Great Un- 
washed” in Russia will be directly trace 
able to Technology, since Nicholas Ot 
tens, of Petrograd, is designing a public 
bathing establishment! 

Municipal work is also represented in 
several theses. Among the topics are 
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sand filtration plants, sewers and sewage 
disposal, water supply, milk plants, etc. 
Four Natick men, B. H. Moran, L. L. Wil- 
lard, W. H. Wetherell, and W. B. Mc- 
Gorum, are making a complete test of the 
Springvale pumping station, which has 
been unsatisfactory in the past few years. 
Their thesis will be submitted to the 
town of Natick for its consideration. Al- 
len McIntosh and Ralph Sargent are re- 
modeling a 110 foot submarine chaser 
bought by the city of Boston into a 
fireboat. The boat will very probably be 
remodeled according to their recommen- 
dations. 

R. A. St. Laurent and W. T. Smith are 
running an interesting thesis on “The 
Effect of Roughness Upon the Heat 
Transfer Coefficient.” It had been ob- 
served that with blast furnace stoves and 
brick checkerwork, the heat actually 
transferred was approximately 200% 
higher than that given by the formula 
using the present coefficients, and the 
discrepancy has been ascribed partially 
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to surface roughness. St. Laurent and 
Smith are passing steam through a pipe 
surrounded by another pipe, through 
which air is blown at different velocities. 
One section of the steam pipe is smooth 
on the outside, and another section is 
rough. By measuring the temperature 
of the steam, and the temperatures of the 
air at the end of the smooth section and 
at the end of the rough section, the effect 
of the roughness can be easily deter- 
mined. Thus far, it has been found that 
for low velocities of the air, the rough- 
ness makes the coefficient negative, but, 
with increasing velocities, the coefficient 
likewise increases. 

In view of the fact that more people 
go through South Station than any other 
terminal in the world, the thesis of J. A. 
Grimmons and A. L. Wellford, upon its 
electrification, is very timely. Since they 
find that one electric switching locomo- 
tive is equivalent to three ordinary steam 
locomotives, they hope to relieve the 
present freight yard congestion, and to 
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be able to send out 150% more trains 


within a given time. Further simplifi- 
cation is hoped for by the use of D. C., 
instead of A. C. They are also deter- 
mining whether the saving will compen- 
sate for the investment, and whether the 
traffic is heavy enough to justify the 
change. 

There are many other theses of as 
great interest and importance as those 
mentioned: the field of three hundred odd 
theses has by no means been exhausted. 
A walk through the different laborato- 
ries and libraries will convince even the 
most casual observer of the unusual char- 
acter which this year’s thesis work has 
assumed. This article has not been in- 
tended to be a summary of the thesis 
work, but merely by picking out a few 
representative theses to show their gen- 
eral trend and to emphasize the very 
great influence which industrial condi- 
tions have exerted upon their subject 
matter. 





By HAROLD W. BIBBER, ’20 


UNIVERSITY LIFE IN FRANCE 


Exchange Instructor from M. I. T. to L’Ecole Centrale, Paris 


One of the principal reasons for the 
great difference between student life in 
an American college and a French uni- 
versity is the radical difference which 
exists in the organization and adminis- 
tration of them. The French school is 
controlled by the national government, 
under the direction of the Minister of 
Public Instruction, and while it has con- 
siderable freedom of action, yet its main 
policies must have the governmental ap- 
proval. Practically none of the universi- 
ties have dormitories, so that the student 
body is very much divided, and whatever 
feeling of solidarity there is, exists only 
between house mates. Affairs such as 
dormitory athletics, socials, and dances 
are impossible. 

From present indications it would 
seem that in athletics the French uni- 
versities are on the verge of a new era, 
and that inter-collegiate sports, which do 
not exist at present, may be taken up. 
Athletic activities have not been very 
extensive in the past; their variety has 
been limited, and they have been entire- 
ly within the university, between self- 
selected groups, as there are no class 
divisions in the university. Apparently 
the university officials have considered 
that their domain extended only as far 
as scholastic attainments were con- 
cerned, and have considered athletics a 
matter of individual taste. 

Student publications are much more 
limited than in America; occasionally 
there is a weekly or a monthly publica- 
tion, but not on a very large scale. Year 


books are not published, as there is not 
much to put in them. Their publications 
are almost without exception of a serious 


nature, and there are none to compare 
with the humorous magazines of Amer- 
ican colleges. 

The obtaining of the “license” is the 
object of the majority of those attending 
the universities, for which grade there 
is usually no “time of residence” re- 
quirement, but simply the passing of cer- 
tain examinations and the accomplish- 
ment of prescribed laboratory work. As 
a result there is no class division what- 
ever. Each student takes as many cours- 
es as he desires each year. The students 
who may have entered together do not 
always pass their final examinations to- 
gether, so that graduation in a body does 
not take place. Under these conditions 
there is obviously no possibility of de- 
veloping any class spirit. 

Associations of students on the basis 
of their academic work are generally on 
the lines of medicine, law, science, and 
letters. They do not seem to hold as 
much interest for the students as our 
American professional societies. Each 
society is entirely independent, there be- 
ing no national liaison whatever. 

Promotion of mutual amity and good 
fellowship is effected by associations of 
all the students, the only requirement for 
membership being matriculation at the 
university and payment of the member- 
ship fee. Customarily these associations, 
one to each university, have an office and 
lounging rooms with reading rooms, etc. 
The social functions entered into by the 
whole student body are those run by the 
association. This association also looks 
after student employment, location of 
rooms, and similar activities. 





The alumni bodies are usually called 
“Societies de Anciens Eleves” and, 
while some are quite active, few have as 
much life as those of American colleges, 
owing in part to the lack of class and 
athletic interests. 

Fraternities are beyond the concep- 
tion of the French, due to the character 
of their academic organization, the cus- 
toms of their university life, and perhaps 
in some measure to the suspicion which 
they attach to all secret organizations. 

Thus the bonds which exist between 
men do not depend in a great measure 
upon their having gone to the same uni- 
versity, or having been class mates or 
fraternity brothers, but on purely person- 
al grounds. To sum up the situation, to 
the French student his university repre- 
sents solely that which concerns his in- 
tellectual training, whereas to the Amer- 
ican student his college is his whole life 
for four years, where ties are formed, 
and friendships are made, that endure 
throughout his life. 


Engineers who wish to do something 
more than run a transit, or figure the 
strains in a bridge, should have a fair 
knowledge of world history and of world 
politics. They should know where the 
main currents of commerce run; they 
must have a knowledge of business and 
of methods and customs of finance, and 
not disdain a familiarity with literature 
and art as well as science. They should 
not be unaccustomed to wearing a dress 
suit, frock coat, or a silk hat, and shouid 
have the attendant manners which befit 
true gentlemen. 








THE MANUFACTURE OF DYNAMITE AND GELATIN 


Dynamite is unique in not having been 
invented by the Chinese or mentioned by 
Shakespeare. It was first introduced by 
Nobel, the Swedish engineer, in 1866, af- 
ter numerous accidents had resulted from 
the use of nitroglycerin alone. Mr. Nobel 
discovered that by mixing nitroglycerin 
with kieselguhr; an absorbent earth, it 
became safe to handle, and its explosive 
power was not seriously reduced. Mod- 
ern practice has eliminated kieselguhr in 
spite of statements to the contrary in 
nearly every text book on the subject and 
substituted an absorbent composed of ni- 
trate of soda, nitrate of ammonia, wood 
pulp, flour, etc., which give an active dope, 
that is, one that will assist in the explos- 
ion instead of acting as an absorbent 
only, as is the case with kieselguhr. 

Nitroglycerin is made by adding slow- 
ly to a mixture of strong nitric and sul- 
phuric acids a comparatively pure gly- 
cerin, agitating the mixture meanwhile 
by large mechanically driven paddles and 
removing the heat by coils through which 
cold brine is circulated. A modern ni- 
trator produces about 3,000 pounds of ni- 
troglycerin at one operation, consuming 
7,000 pounds of mixed acids and about 
1,200 pounds of glycerin. After all the 
glycerin has been slowly added to the ni- 
trator, which consists merely of a steel 
tank with the brine coils around its outer 
edge, the mixture is let down to a lead 
tank and allowed to stand until the nitro- 
glycerin rises to the top and the acid 
falls to the bottom. The top layer of 
nitroglycerin is then drawn off and de- 
livered to a tank of warm water, where 
it is washed free from acid by agitation 
with compressed air. The acid left from 
this operation is treated at the acid re- 
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This machine mixes the nitroglycerin, nitro cotton, and dope 
together to form the gelatin, 
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coveries to regain the nitric and sul- 
phuric acids contained in it. The nitro- 
glycerin is then given a final wash with 
soda ash solution to remove the last 
traces of acid, as acid nitroglycerin can- 
not be kept any length of time without 
serious decomposition, with possible dan- 
ger of explosion. 

The absorbent material known as dope 
is prepared by mixing and _ screening 
proper proportions of dry and ground ni- 
trate of soda, nitrate of ammonia, wood 
pulp, flour, starch, sulphur, chalk, etc., 
and is taken in fibre barrels to the mixing 
house and put into a dynamite mixing 
machine, an illustration of which accom- 
panies this article. Nitroglycerin, after 
preparation and treatment as outlined 
above, is taken by means of the copper 
lined rubber-tired buggies (see illustra- 
tion) to the mixing house and is added to 
the dope. This mixing machine consists 
of a wooden bowl with large wooden 
wheels running in it. These wheels are 
edged with ebonite, or hard rubber, thus 
allowing no metal actually in contact 
with the dynamite while being mixed. 
The driving of these machines is done 
with large overhead pulleys made of 
wood, which obviate any possibility of 
rubbing meta!, thereby producing sparks. 
Five minutes’ kneading under the wheels 
of the mixer suffices in most cases prop- 
erly to incorporate the _ nitroglycerin 
throughout the mass of dope. 

This material, which is now loose dyna- 
mite, is removed from the machine by 
wooden shovels and put into wooden tubs, 
which are used to transport it to the Hall 
machines, where it is packed into para- 
ffined paper shells by the action of wood- 
en tamps, tipped with rubber. These 


58 





Chemical Engineer, Hercules Powder Company 


shells are made by a machine which takes 
roll paper of from 18 to 24 inches wide, 
cuts, prints and crimps one end, and dis- 
charges into the collector at the rate of 
from 180 to 200 per minute. They are 
packed loosely into crates and taken by 
a traveling chain through a chamber, 
where they are sprayed with hot paraffin 
to impregnate the paper and prevent ab- 
sorption of the nitroglycerin. They are 
then delivered by tram truck to the Hall 
or the gelatin machines. 

These Hall machines mentioned above 
are very nearly automatic and it is only 
necessary to maintain a supply of loose 
powder and sufficient shells in order to 
perform the complete operation of filling 
the cartridges to the required amount, 
crimping the top, and laying them out on 
a table. They pack at each revolution 
either 25 or 30 cartridges and have a ca- 
pacity of approximately 30,000 pounds 
every eight hours. This is a great im- 
provement over the old days when each 
shell was filled through a funnel by hand 
operation, requiring every: stick to be 
handled several times. These cartridges 
of dynamite are then carried in wooden 
tubs to the packing house, where they are 
sealed so that the dynamite cannot ab- 
sorb moisture by being dipped for an in- 
stant in molten paraffin. They are then 
placed in paraffin-paper lined boxes, con- 
taining a small amount of sawdust for a 
cushion, are weighed and nailed up by 
an automatic nailing machine which 
completely fastens the cover in two oper- 
ations. From there the boxes of powder 
are taken to the magazine, which is mere- 
ly an unheated, barricaded storehouse 
situated on a broad-gauge spur for con- 


<n nail, 


DYNAMITE MIXER 


The use of rubber tired wheels and a wooden bowl minimizes 
the danger of explosion by sparks. 
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venience in shipping. This completes 
the manufacture of dynamite. 

Since dynamite does not withstand the 
action of water very well it was long ago 
discovered that the addition of small 
amounts of nitro cotton to the mixture of 
nitroglycerin with various absorbents, 
produced a material somewhat similar to 
jelly. This material resists the action of 
water exceedingly well and is known as 





SAFETY FIRST 
The nitroglycerin is conveyed in rubber tired carts to reduce 


the danger 


gelatin dynamite. Due to its nature, gela- 
tin manufacture has to be carried on dif- 
ferently from that of dynamite. The 
nitroglycerin and dopes, prepared as out- 
lined above, are taken to a gelatin mixing 
machine which consists of a bronze bowl 
surrounded by a lead jacket containing 
warm water and two bronze paddles used 
for kneading the dough-like mixture. 
These hold from 500 to 600 pounds of the 
gelatin for each charge. The mixed gela- 


from jars. 
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tin looks very much like ordinary dough 
made from war flour, although the taste 
may be somewhat different. This is shov- 
eled out into wooden boxes by the wooden 
scoops, and taken to a machine which by 
the action of a worm forces this material 
through nipples into paraffin-paper shells 
placed directly underneath. This is 
known as the gelatin machine or Schra- 
der and is necessary because such a 
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at a minimum, due to the serious effect 
water has on the aging and strength of 
dynamite and gelatin. 

The manufacture of nitroglycerin re- 
quires the closest supervision, not only 
from the standpoint of danger but also to 
obtain the best results possible. The 
fineness of the nitrate of ammonia and 
nitrate of soda used in the dope is an 
important factor, and also requires close 





WATERPROOFING EMPTY SHELLS 


The paper cartridges are automatically sprayed with melted 
paraffin. 


sticky mixture as gelatin cannot be han- 
dled through the Hall machines men- 
tioned above. The rest of the operation 
of gelatin manufacture, consisting of 
packing in boxes and storage in maga- 
zines, is exactly the same as that of dyna- 
mite. The manufacture of dynamite or 
gelatin may seem like a very simple 
process, but very close attention is neces- 
sary at every stage. The amount of mois- 
ture in the finished product must be held 


supervision. The pressure of the tamps 
in the Hall machines determines the den- 
sity of the finished dynamite and also de- 
termines the number of sticks that a 50- 
pound box will contain. All dynamite 


and gelatin is tested before shipment by 
obtaining samples daily, and analyzing 
these to determine the degree of accuracy 
with which the ingredients have been em- 
ployed. 





THE AMERICAN ASSOCIATION OF ENGINEERS 


Many of us have doubtless been un- 
aware of the existence of a comparative 
newcomer in the field of professional en- 
gineering societies, the American Asso- 
ciation of Engineers. This organization, 
although still in its infancy, has already 
done much to attract the attention and 
approval of the entire engineering pro- 
fession. 

The Association was founded in 1915 
by a young engineer who realized the 
fact that what the engineer of today 
needs most is publicity; that the general 
public under-estimatés the engineer’s 
worth to the community because it does 
not realize that it is he who has been 
largely responsible for all industrial 
progress and for the material comforts 
of modern civilization. The result is 
that the engineering profession is today 
an under-paid one, and the founder of 
the American Association of Engineers 
determined to form an _ organization 
which should advertise the profession to 


an unappreciative world, and attempt to 
gain for the engineer the recognition and 
remuneration that are his just due. 
The avowed purpose of the A. A. E. 
is to raise the standard of ethics of the 
engineering profession, and to promote 
the social and economic welfare of en- 
gineers. This purpose is being fulfilled 
by work which benefits engineers both 
individually and as a class. The Associa- 
tion maintains an employment bureau 
which provides the connecting link be- 
tween the employer in need of men and 
the young engineer in search of employ- 
ment. Owing to the character of en- 
gineering work, much of it is of a tem- 
porary nature. Engineers engaged in 
construction, for example, are often com- 
pelled to seek employment in new local- 
ities, about which they know little. Such 
men are aided in establishing new con- 
nections by the service department of the 
Association: which keeps in constant 
touch with employers all over the coun- 


try. The services of the employment bu- 
reau are free to members of the organiza- 
tion, and, during 1920, the department 
placed 3,000 members, out of a total mem- 
bership of 24,000. 

Legislation, both local and national, in 
the interests of the general public as 
well as of the engineering profession, is 
being furthered by the Association, which 
engages actively in politics for the pur- 
pose of securing positions of control for 
engineers over public works of a techni- 
cal nature, and especially to urge the 
passage of engineers’ license laws, for 
the protection of the public against un- 
scrupulous members of the profession 
who claim to be competent to engage in 
work for which they may actually have 
no proper qualifications. 

Publicity for the engineer is being 
created by the legislative activities of 
the organization, by means of local pub- 
licity contests, in which each chapter re- 

(Continued on Page 68) 








NEWSLETS AND NOTELETS 


The Hudson River Bridge 


The plans for the proposed bridge 
across the Hudson from  Fifty-ninth 
street, Manhattan, to the top of the Pali- 
sades at Weehawken are being perfected. 
The bridge will have a central span of 
3200 feet from tower to tower and these 
towers will be 780 feet high, which is 
within twelve feet of the height of the 
Woolworth Building. It will be double 
decked, with sufficient space for eight 
lines of railroad tracks, four lines of rap- 
id transit or trolley ‘car service, sixteen 
highway lines, and promenades. The 
span of this bridge will be twice as great 
as that of the Brooklyn Bridge; there 
will be five times as much floor space, 
and fifteen times as much live load ca- 
pacity. 


Airplane Propellers Used to Drive 
Freight Cars ; 


It has been reported that experiments 
in the propulsion of freight cars by air- 
plane propellers are being carried out in 
Bucharest. During the preliminary trials 
one motor installed on a flat car was 
able to move two empty cars at the rate 
of a little over thirty miles per hour. 


Oil Deposits in Salvador 


Dr. U. C. Escrich is said to have discov- 
ered remarkably rich deposits of petro- 
leum in the Department of Chalanten- 
nango, Salvador. The possible produc- 
tion is estimated at 1,000,000 barrels a 


day. 


Development of Ichthyol 


A New York chemical firm, which has 
been engaged in the development of a de- 
posit of ichthyol-bearing rock near Bur- 
net, Texas, will continue its operations, 
if Congress can be prevailed upon to 
place a duty of two dollars a pound on 
ammonium ichthyolate, a drug possessing 
curative powers for certain skin diseases. 
Until the recent war, the supply of this 
substance came from the Tyrol Moun- 
tains in Austria, but since then an Amer- 
_ican chemist has discovered a process 
upon which this company’s activities are 
being based. The Texas deposit is said 
to be sufficient for the country’s needs 
for at least 600 years at the present rate 
of consumption. 

Ichthyol was discovered some forty 
years ago when a German chemist ex- 
perimented with a rock containing the 
remains of a great quantity of prehistor- 
ic marine animals. During the war the 
drug brought $60 a pound. 


Steam Turbine Locomotive 


According to the “Railway Gazette” of 
London, the Swiss Federal Railways are 
now carrying on experiments with a tur- 
bine driven locomotive. The turbine, 
which is reversible, is placed in front of 
the smokebox, and the power is transmit- 
ted to the crank shaft by a 30 to 1 gear- 
ing. The turbine is designed for a speed 
of 8000 r.p.m., thus giving a running 
speed of 49 miles per hour. The boiler 
is fitted with a superheater, and a con- 
denser is provided which is cooled by 
the water in the tender. The draft is 
maintained by a blower in conjunction 
with an air draft through ventilators. 
The engine has shown up very well on 
the trial trips, and has a fuel economy of 
25 per cent below that of the other loco- 
motives used. 


General Motors Building 

During the past year one of the largest 
office buildings in the world was complet- 
ed at Detroit. It has more than 32 acres 
of floor space (The Equitable Building in 
New York City has about 40 acres of floor 
space) and is furthermore distinguished 
by unusually complete appointments and 
by being occupied by a single business, 
the General Motors Corporation having 
planned the building for its own use. 

The building, 322 x 504 ft. in plan, con- 
sists of two main units, the laboratory, 
60 x 502 ft., and the office building, 60 x 
502 ft., with four wings 52 x 262 ft. The 
laboratory is five stories high and con- 
structed of reinforced concrete. The of- 
fice building is fifteen stories high and 
built of structural steel with reinforced 
concrete floors. It contains in the base- 
ment two swimming pools each 27 x 75 ft., 
a gymnasium, twelve bowling alleys, a bil- 
liard room, barber shop, mail room con- 
nected to the upper part of the building 
by 28 pneumatic tubes; and supply, stock, 
and utility rooms. On the first floor is an 
auditorium seating 1500 persons, of- 
fices, shops, and quarters for a bank 
and trust company. The _ second to 
thirteenth floors will house the officers of 
the General Motors Corporation. The 
fourteenth floor contains the executive 
offices, living suites, private dining and 
lunch room, barber shop. The fifteenth 
floor contains two dining rooms with 
cafeteria service, capable of serving 6000 
people in less than an hour and a half. 
Over part of the wings, a sixteenth story 
contains valet’s and maid’s quarters. 

The structural steel item amounted to 
over 15,000 tons; reinforcing steel, 15,000 
tons; brick, 8,790,000; cement, 100,000 
bbl.; limestone facing, 450,000 cu. ft. In 
order to have large unobstructed areas 
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for the first floor show rooms and audi- 
torium, many columns are stopped at the 
second floor, and supported on heavy gir- 
ders attached to the adjacent columns. 
These plate girders run from 6 ft. to 11 ft. 
in depth. Throughout the building there 
were many heavy and complicated sec- 
tions. The heaviest column carries a 
load of 3,000,000 Ibs. 

The General Motors Building is the 
most noteworthy structure erected since 
the war. 


The Ford Saw-Mill 


100,000 feet of timber a day will be 
handled at the new lumber mill which is 
to be opened this summer at the Ford 
Plant, Iron Mountain, Michigan. The 
sawing equipment will consist of two 
band mills, a gang saw, and two re-saws. 
“very machine will be operated by its 
own distinct motor, the current being 
generated by Wick’s turbines, which will 
produce approximately 1200 HP. As far 
as possible waste material is to be util- 
ized in the manufacture of shingles, 
laths, etc., and that which cannot be used 
in this way will be salvaged for fuel. 

It is planned to carry on the operations 
with an interest for the conservation of 
the forests. Young trees will be left 
unmolested, and slashings and refuse will 
be removed. 


Graphite Discovered in Idaho 


It is reported that a large deposit of 
graphite has been discovered near the 
forks of the Locksaw and Solway rivers, 
northeast of Kooksia. A crosscut has 
been made for seventy feet, showing the 
mineral to lie in a formation of granite 
and gneiss. 


Where Coilege Money Goes 


In connection with the Institute statis- 
tics published in the TECH ENGINEER- 
ING NEWS for May, it is interesting to 
note that similar statistics have been 
compiled at Trinity College. Its expen- 
ditures are divided as follows: Profes- 
sors’ salaries, 53.1%; other salaries, 
15.7%; light and fuel, 8.6%; miscella- 
neous, 7.6%; scholarships, 6.9%; mainte- 
nance and new equipment, 6.6%; library, 
1.4%; advertising, 1%. 


Another Tide Motor Scheme 


The new French budget calls for an ap- 
propriation of 2,500,000 frances to harness 
the water power of the Atlantic Ocean by 
placing a dam across the River Rance, in 
Brittany. The tide there comes in be- 
tween banks thirty feet high. It is plan- 
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ned to let the water in through artificial 
channels,. and it is calculated that there 
will be sufficient water-power for 40,000 
HP. turbines. 


Prince of Monaco is Honored 


During the month of April Prince Al- 
bert Honore Charles, the ruler of Monaco, 
which is known to the world on account 
of its great gambling institution, Monte 
Carlo, arrived in this country to receive 
the Alexander Agassiz gold medal in 
recognition of his researches in ocean- 
ography. According to the Prince the 
pressure in some of the deepest parts of 
the ocean is as high as 9,000 pounds per 
square inch, and yet in spite of this great 
pressure these depths are populated by 
very delicately formed fish essentially 
similar to those found near the surface. 
There is, however, very little vegetation 
in the deeper valleys of the sea. Of par- 
ticular interest is the Prince’s statement 
that the deep sea fish have perfect eyes, 
which is contrary to the popular belief. 
Of course the sun’s rays do not penetrate 
very far down, but nature has provided 
many of these fish with light producing 
organs similar to those of the fire-fly. In 
his investigations the Prince has never 
come across any larger fish than the deep 
sea octopuses which sometimes measure 
fifty feet across; therefore he seriously 
doubts the belief held by some that there 
are or were at one time huge monsters 
in the deepest parts of the sea. He feels 
that he is confirmed in this because there 
is apparently too little food so far down 
for any such large form of animal life 
to exist. 

The Prince says he has always been 
hampered in his investigations by the 
lack of instruments which could stand 
the great pressure of the water in the 
deepest valleys, for almost everything 
except solid metal blocks are penetrated 
under this pressure. He feels, however, 
that the way has been opened for impor- 
tant discoveries, and expresses hope that 
his work will be carried on by others. 


Food Research Institute 


Under an arrangement made between 
the Carnegie Corporation and Leland 
Stanford Jr. University, the Food Re- 
Search Institute suggested to the Carne- 
gie Corporation by Herbert C. Hoover 
has been formed. It will operate at Le- 
land Stanford and will be headed by Dr. 
C. L, Asberg, formerly chief of the Unit- 
ed States Bureau of Chemistry. Many 
Ciher prominent men are connected with 
the new Institute. The former food ad- 
ministrator is expected to take an impor- 
tant part in the work, 
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RECENT PATENTS BY TECH MEN 


HYDROCARBON MOTOR 
No. 1,374,059 


SOLVENT RECOVERY APPARATUS 
No. 1,371,914 





By Warren K.. Lewis, ’05, and William 
Green, ’05. 


This apparatus is designed for drying 
a material carrying an inflammable sol- 
vent and for recovering the solvent. It 
comprises a drying chamber which is 
rendered air-tight, and means for support- 
ing the material to be dried while in the 
chamber. Flue gas is led into the cham- 
ber from a burner. This gas, which is 
cleaned before passing into the chamber, 
will take up the vapors of the solvent 
from the material. After the gas has 
passed through the chamber the solvent 
is condensed from the gas and collected 
for further use. 


APPARATUS FOR COMPACTING 
PULVERULENT MATERIAL 
No. 1,372,190 


SS ikl 
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By Chester J. Randall, 10, and Richard R. 
Taylor, ’10. 


A closed chamber contains a flexible 
impervious receptacle (rubber) with its 
edges clamped to the walls of the cham- 
ber. Means are provided for exhausting 
air from the receptacle and for applying 
liquid under pressure against the outside 
of the receptacle, thus compacting the 
material by pressure. 
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By Harold D. Church, ’06. 


This motor contains in combination 
with a valve, a cam, and its shaft, a push 
rod member between the cam and the 
valve and a removable partition wall ad- 
jacent the member and a key secured to 
the bottom of the wall and engaging the 
push rod. 


MOTOR VEHICLE 
No. 1,374,058 
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By Harold D. Church, ’06. 


A wheel is mounted on the end of an 
axle supported by a stationary structure. 
The wheel has more than two driving re- 
cesses and a driving shaft in the sup- 
porting structure has driving. lugs adapt- 
ed to fit the recess so that there is line 
contact only between the ends of the 
lugs and the recesses for centering the 
shaft. 
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DEAN BURTON 

Thousands of students have known 
Dean Burton as a professor, guide, and 
friend. Perhaps it is due to his kindly 
smile which never seems to fade that the 
Dean has succeeded so well in his rela- 
tions with Institute men. His is a con- 
tagious smile, a smile which evinces a 
sunny disposition cnd a keen interest in 
the other fellow’s problem. By his genial 
and cordial ways, and his unaffected in- 
terest in students and student affairs he 
has won the enduring gratitude and ad- 
miration of his many associates. 

During his forty odd years of profes- 
sional activity, Dean Burton has consist- 
ently carried out his ideal of service. It 
is because of his clinging to this and 
other ideals, that the Dean has exempli- 
fied a type of manhood which stands out 
in clear relief above the ordinary. No 
man may estimate the value of his ser- 
vices at Technology. Although a thor- 


ough going engineer by profession, Dean 
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Burton has achieved much which no mere 
engineer might achieve. Of his triumphs 
as a Dean, perhaps none is of greater 
importance than his successful institution 
of student government in Technology at 
a time when the college world regarded 
his work with loud voiced scepticism. 

It is with an inevitable sense of sorrow 
that we part with this man whom we 
have grown to regard with mingled feel- 
ings of respect and love. Recognizing 
as we do, however, that the final decision 
in this matter rests with him, we canno. 
plead for a continued stay. As he leaves 
us, Dean Burton carries with him, in gen 
erous measure, the heartiest wishes of all 
his associates. For all time, the esteem 
and support of Technology are his. 


DWIGHT L. PORTER 





Technology is twice unfortunate at the 
present time in losing not only the Dean 
but also another man who has long been 
associated with him in Institute affairs, 
Dwight L. Porter. 

Devoting his time and energy for 
thirty-five years to the Institute, he is one 
of the men who have made the Civil En- 
gineering Department what it is today. 
Through all his years of service here, he 
has been far more than a teacher in the 
classroom sense, for all who have known 
him and worked under him will think of 
him first as friend and counsellor. 

At the end of this year, Professor Por- 
ter retires to private life. He leaves be- 
hind him hosts of friends and carries 
with him the heartiest regard and good 
wishes of the student body, faculty and 
alumni. Though we may forget all 
about hydraulics, we can never forget 
Professor Porter. 


LEST WE FORGET 





“These are the times that try men’s 
souls.” Before us looms once more the 
fateful period of final examinations, and 
the hour draws nigh when we must be 
cast into the crucible which, according to 
Institute standards, shall determine our 
true worth. An ordeal it will be, but 
when it is at last over, and we find our- 
selves homeward bound, the question up- 
permost in our minds should be, not 
whether we have passed our finals, but 
how we have passed them. 

If a man has “passed” his courses at 
Technology by copying and handing in 
the work of others during the term, and 
by obtaining information from his neigh- 
bor at examinations, he may be able to 
produce quite a creditable record for 
home consumption, and even finally to 
fare forth into the field of industry, 
armed with a diploma and the enviable 
reputation of being a Tech graduate. 
And then he may possibly think that he 
can drop all his past tactics for “getting 
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by,’’ and adopt for a rule of conduct the 
familiar slogan, “Honesty is the best 
policy.” But there is where he makes his 
biggest mistake. 

Honesty is not a policy. It is one of the 
fundamental] traits of human character 
which must be developed from earliest 
childhood, and which, when once a man 
has reached maturity, becomes as fixed 
and unchangeable as the color of his 
eyes or the contour of his profile. A man 
is either honest, or he is not, and it is 
idle for him to imagine that he may draw 
on or cast aside the proverbial “cloak of 
honesty” whenever the whim shall seize 
him. 

Moreover, of all businesses or profes- 
sions, engineering is the one which 
demands the highest degree of personal 
integrity on the part of those of its fol- 
lowers who would aspire to success in 
their chosen field of endeavor. There is no 
place for a cheat in the engineering game. 
Like the structures which are the crea- 
tion of his brain, the principles of every 
engineer’s personal conduct must be 
formed on foundations of absolute sincer- 
ity and trustworthiness, wholly free from 
doubt or reproach. And what better 
place is there for laying these founda- 
tions than the school or college, where 
the embryo engineer first comes in con- 
tact with those who are to be his broth- 
er-engineers of the future? The engineer- 
ing profession is a great brotherhood, in 
which each member works for the com- 
mon good of all, and in which there is 
no toleration of double-dealing or under- 
handed methods of obtaining individual 
ends. Every engineer should hold dear 
the honor of his profession, and should 
remember that upon that profession his 
own character and conduct will reflect 
honor, or the reverse. 

If, to any of our readers, these re- 
marks may have sounded like a boring 
repetition of seemingly obvious truths, 
then let us say that truth will bear an 
endless amount of repetition, and that 
justification for such repetition is to be 
found in the three short words: 

“Lest we forget.” 


OUR RECONSTRUCTION UNIT 

Although the great international ques- 
tion of the League of Nations has not 
been satisfactorily settled in the United 
States, we rejoice in the expression of 
good fellowship which is going out to our 
sister nations across the sea in the form 
of Reconstruction Units. During the com 
ing summer, such a unit, made up entire- 
ly of Tech men, is to go to France in this 
splendid work of service. Fortunate in 
deed, all the men selected to go,—for- 
tunate not only in partaking in one of the 
great humanitarian movements of the 
day, but also in securing for their en 
trance into the engineering field an in- 
spiring and romantic experience into 
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which they may throw themselves heart 
and soul. 

Engineering is a contribution to prog- 
ress because it is a field for the express- 
ion of idealism,—for the spending of hu- 
man endeavor to a higher purpose. For 
this reason it is a great field. For this 
reason it has use for the noblest men as 
well as for the cleverest. For this reason 
the Reconstruction Unit and other ser- 
vice groups such as the “Industrial 
Study” group have a real opportunity for 
the expression of the finest kind of Tech 
spirit. To those men who are to go out 
to do this work, full praise is due. Let 
us hope that their endeavors meet with 
unqualified success! 

THE EMPLOYMENT SITUATION 

Since our previous issue went to press, 
we have received the following letter 
dealing with the employment situation 
in an exceptionally interesting manner. 
Naturally, considerable interest centers 
upon this situation at a time when not 
only our Seniors but hundreds of under- 
graduates are seeking employment. 


The Tech Engineering News, 

Cambridge, Mass. 
Gentlemen: 

During the past year we have passed 
through the first real crisis modern indus- 
trialism has had to face. In a brief space 
of time we changed from a nation that 
was under-producing to one that was over- 
produced and as a result the entire em- 
ployment situation throughout the nation 
was highly stressed and every line of in- 
dustry was faced by readjustments which 
meant unemployment. 

At this time we are recovering in a 
small way from the shock of the depress- 
ion and the young man entering industry 
today, enters it on a different plane than 
his predecessor of a year ago. Those em-- 
ploying labor of whatever nature are 
more critical and the number of appli- 
cants far outnumber the jobs. Wages 
have fallen off greatly from the high tide 
of a year ago, and under these conditions 
those entering industry for the first time 
will not have the wide choice that has 
been afforded to the graduates of the 
past few years. 

The man entering industry today must 
realize that competition in the future will 
be keen and the man who is best able to 
Sell his services is the man who has prac- 
tical experience to go along with educa- 
tion. Consequently the young man who 
is taking a job with particular reference 
to the future wants to make sure that the 
immediate position affords him basic ex- 
perience and will give him the necessary 
preparation to hold important jobs in in- 
dustry at a date when experience will 
Warrant such jobs being offered to him. 

The man that hopes to be the factory 
manager of the future should spend the 
next few years in getting a practical 
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knowledge of production from the stand- 
point of the shop. The man who hopes 
to be a sales engineer should seek em- 
ployment as a junior salesman. In other 
words the position of today should bear 
particular reference to the hopes of to- 
morrow. Yours very truly, 
The Toledo Coldmaker Company, 
D. G. STANBROUGH, 
Vice-President & General Manager. 


SHORT-COMINGS 

One of the most difficult problems with 
which the young graduate engineer has 
to contend when he commences his pro- 
fessional work is the opposition which 
he meets from the so-called “practical 
man.” The man who has acquired his 
knowledge through experience, who has 
actually learned by working, whose whole 
information is the result of the compila- 
tion of a lifetime, is very apt to feel con- 
tempt for the technically trained young 
man. It is quite natural for him to feel 
that it is impossible for a man to pick up 
in four years of technical school work the 
host of knowledge which he has spent a 
life of active work in collecting. And he 
is right; it is impossible for a technically 
trained young man or any other kind of 
a young man to accumulate such a vast 
amount of detailed information except 
through actual experience on the job. 

Moreover, there is another considera- 
tion which lowers the technical man in 
the opinion of his more experienced col- 
leagues; that is, his apparent conceit. It 
would seem that no man who has complet- 
ed a course here at Tech or at any other 
similar institution could be really conceit- 
ed, for conceit is a characteristic of fools 
and surely no man who has the mental 
ability to graduate from Tech can be 
foolish enough to hold any real conceit 
over his own knowledge. Surely a man 
who has come into contact, however re- 
mote, with research at the Institute, can- 
not particularly value his own small store 
of facts, limited as it is to one narrow 
line. The confidence of a young man who 
has just graduated from the technical 
school, the feeling which he holds of hav- 
ing successfully completed a difficult task 
is, however, a feeling which may easily be 
mistaken for enlarging of the head, and it 
is this mistake which the practical man 
so often makes in his estimation of the 
young engineer. 

The practical man, then, has two objec- 
tions to the technical man: the first, as 
he would say, that he doesn’t know any- 
thing; and the second, that he thinks he 
knows everything. Now it is obviously as 
vital for the young engineer to solve the 
problem which he is bound to encounter 
through the hostility of the man with 
whom he is to work, as it is for him to 
be able to overcome any other difficulty 
of a more purely professional nature. If 
the young man is to make of himself any 
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kind of a success as an engineer, he must 
first establish a feeling of harmony be- 
tween himself and those with whom he 
has been thrown into contact. First, 
then, the young technical man must re- 
alize the great wealth of information 
available for him through the practical 
men with whom he is working; he must 
look upon the first few years of his work 
as merely post graduate to give him the 
final touches which the classroom, labora- 
tories, and lecture halls of the Institute 
could not possibly give him. Then, sec- 
ondly, he must let the men with whom he 
is working know that he has a profound 
respect for their type of knowledge, that 
he realizes that his education is limited, 
that there are things that he can get from 
the practical man and from him only. If 
the Tech man goes out with this two-fold 
attitude, he will make, not enemies, but 
friends, and in the end he cannot fail 
to reflect credit upon the Institute and 
its traditions. 





A REVIEW 
SMALL MOTORS—TRANSFORMERS— 
ELECTRO-MAGNETS 





By Stoller, Austin, and Seeger; American 
Technical Society, Chicago. 


It often happens that the general work- 
er, not deeply versed in Electrical The- 
ory, desires practical information regard- 
ing the rewinding of a motor, or the 
design of a transformer; information that 
is not overweighed by theory, but still 
does not depart from the highest stan- 
dards of modern practice. It was with 
this in view that the book was written, 
and it is believed that it will prove of 
value both to the engineer and to the 
amateur. 

The first of the three sections deals 
with the design of small motors, in which 
the practice of the Western Electric Co. 
is followed throughout. A number of 
typical designs are worked out, and space 
is given to the rewinding of burned-out 
motors where the name-plate is missing. 
Automobile starting and lighting equip- 
ment design, as well as farm-lighting in- 
stallations, are fully covered. 

The second section deals with the de- 
sign of small Low and High Tension 
Transformers operating on commercial 
voltages and frequencies. Radio trans- 
mitting transformers and welding trans- 
formers are included as well. Due con- 
sideration is given to the _ theory 
underlying their operation. 

The third section presents first, the 
modern theory of the magnetic circuit, 
and then takes up the design of the vari- 
ous forms of electromagnets in common 
use, carrying out the calculations to the 
final result. A chapter deals with the 
construction of Induction Coils, includ- 
ing design and operation, followed by a 
description of the standard Tesla Coil. 
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1909, has done more to stimulate the con- 
fidence of the Chinese in their own abil- 
ity to undertake large engineering devel- 
opments than any other one venture. An 
American concern with American capital 
and backing is planning to build a rail- 
road from Hankow up the Yangtze River 
into Szechwan Province. 

Chinese railroads have, with few ex- 
ceptions, proved good paying proposi- 
tions. Yet, so strong has been the preju- 
dice against innovations, and so slow 
has been the change in attitude on the 
part of the Chinese, that twenty years 
after railroading can be said to have real- 
ly started, China has only seven thousand 
miles of track in contrast to the United 
States’ mileage of 250,000. 


Perhaps even more keenly than the 
railroads, has mining had to fight preju- 
dice. Since the time of Confucius, miners 
have been classified as robbers and out- 
casts, because it was felt that they were 
stealing from the State what could not 
be returned; that is, stealing from the 
Emperor, to whom belonged all that was 
contained in the land. Time and again, 
even as late as 1850, all mining efforts in 
China have been arbitrarily shut off by 
decree of the Emperor. Furthermore, 
foreign enterprises, although backed by 
the central authorities, have been wreck- 
ed by local prejudice against mining. 

There are extensive coal deposits in the 
northern part of China, commencing in 
Manchuria and going right through to 
Shansi Province. This province contains 
richer deposits of anthracite than Penn- 
sylvania. The director of the Geological 
Survey in China estimates, as a minimum, 
that China’s coal is sufficient to supply 
the world’s present consumption of 1,000,- 
000,000 tons a year for one thousand 
years, and yet this is approximately only 
one-third of what was available in the 
United States and Alaska. The coal fields 
unfortunately, except in the north, are 
far distant from the industrial cities. 
China, therefore, imports almost as much 
coal. as it exports. Three coal mines in 
China have been carried out as large 
engineering ventures. The Fushun Mines 
in Manchuria, near Moukden, under 
Japanese control, equipped with the latest 
type of machinery including large electric 
locomotives from America, produce about 
8,000 tons a day. There are said to be 
800,000,000 tons of coal easily available in 
this vicinity. The Kailan Mining Admin- 
istration near Tientsin, under joint Brit- 
ish and Chinese control, produces over 
14,000 tons aday. The Pingshiang Mines, 
near Changsha in central China, have 
been developed under a German engineer 
against the most bitter opposition on the 
part of the Chinese, up to a production of 
3,000 tons of semi-anthracite a day. These 
mines are now under Chinese control. 


THE TECH ENGINEERING NEWS 


ENGINEERING IN CHINA 
(Continued from Page 51) 


Unfortunately for China, modern iron 
mines have been developed in only three 
places which are adjacent to the coal 
fields. The Penchihu Mines near Mouk- 
den produced 75,000 tons of pig iron in 
1918, the output being controlled by the 
Japanese. In Shantung Province also the 
Japanese have coal mines adjacent to 
a modern iron mine. The Tayeh Mines 
near Hankow supply most of the ore for 
the Han-Yeh-Ping furnaces; here again 
Japanese enterprise has the dominant 
control. Chinese enterprise, however, is 
now developing independent coal mines 
and steel mills. An estimate of the total 
production from all mines would give 
500,000 tons of iron produced annually in 
China. 

Over one-half of the entire 
production of antimony comes from a 
single province in China, namely Hunan. 
Copper is drawn largely from mines of 
the upper Yangtze in Szechwan Province. 
Gold, silver, lead, zinc, and other metals 
are available in many parts. 


world’s 





RAILWAYS IN CHINA 


Unlike America, where manufacturing 
districts adjoin coal mining regions, the 
power plant districts of China hardly 
overlap the iron and coal districts at all. 
Almost one-half of the total 200,000 kw 
of electrical power installed in China is 
located in and around Shanghai. The 
Shanghai Municipal Council operates the 
main central station, comparable in effi- 
ciency, load factor, and cost per kilowatt 
hour to the best in the world. The sig- 
nificant point about power equipment in 
China is that the Chinese attitude has 
changed. It is now a mark of distinction 
to a village or a small city to have a 
power plant, and numbers of small units 
have been purchased by individuals, in- 
stitutions, or cities which have the idea 
of becoming modernized through the use 
of electric light. A map showing power 
plant distribution would represent quite 
closely one showing the industrial devel- 
opment in China. 2,250,000 spindles have 
been installed in textile mills. Chinese 





June, 1921 


capital, in a rapidly accelerating degree, 
is finding investment in peanut oil mills, 
silk factories, printing presses, glass 
works, and many other industries. 

Although China’s industrial and engin- 
eering development has been much hin- 
dered by superstition and prejudice, edu- 
cation has not suffered from it. The 
highest social standing has always been 
accorded the scholar. In the past the 
only road to high official position was 
through memorizing essays and passing 
examinations. The university trained 
engineer in China will, with his classical 
brother, receive the highest respect and 
honor from his countrymen. 

In the educational field, as a whole, the 
Chinese Government has emphasized the 
development of grammar and industrial 
schools, but the greatest difference ex- 
ists in different provinces in the atten- 
dance of these modern schools. A prov- 
ince with a progressive governor, like 
Shansi, has an attendance of two and a 
half per cent, while a backward province 
may only have two in a thousand. The 
development of higher education lags 
still more. Seventy institutions, includ- 
ing both Chinese and foreign schools, 
might be classed as colleges. The two 
leading Chinese engineering schools are 
the Engineering College at Tongshan, 
and the Government Institute of Technol- 
ogy at Shanghai. The British are train- 
ing Chinese engineers in an Institute at 
Hong Kong. The French, through private 
organizations, have made available funds 
for an engineering school of the first 
rank, started in 1920 at Shanghai. The 
United States through private gifts to 
Missions and other institutions, and 
through the indemnity school at Tsing- 
hua, has won the permanent friendship 
and favor of the Chinese. As yet, how- 
ever, none of the American schools have 
introduced strictly engineering courses, 
or established a first class engineering 
school. 

When the technical schools and colleges 
become as numerous in every province as 
they are in the coast provinces, then, and 
then only, can rapid industrial and engin- 
eering progress be expected. These col- 
lege men must lead in establishing edu- 
cation which will overcome prejudice and 
inertia among the mass of the people 
This change in attitude will require time. 
The pioneers of engineering in China 
have begun the work of breaking dow! 
the prejudice of the people, and made « 
start toward the use of machinery. T) 
Chinese engineers themselves must }: 
given time to carry forward the railroad 
mines, power plants, and schools, unit 
these leaders, through all types of in- 
dustries, shall enable China to improv 
the comfort of her people and enter 
largely into foreign trade. 











During the score and more of centuries 
that have passed since the Euclidean prin- 
ciples of plane geometry were set forth, 
countless hours have been spent by peo- 
ple interested in mathematics in the fu- 
tile attempt to solve geometrically the 
problem of trisecting any angle. Adher- 
ing to the rules laid down by the Greeks, 
only the compass and straight-edge may 
be used to make the necessary construc- 
tion lines. 

Many proofs are presented and recog- 
nized which show that the problem is in- 
soluble with these conditions imposed. 
Nevertheless, the writer was, until re- 
cently, among the ranks of the many 
skeptics who have wasted a few leisure 
hours in vainly seeking an exact solu- 
tion, 

However, while so doing, the following 
very close approximate solution was de- 
veloped by the use of. compass and 
straight-edge alone. This method was 
found to give a point of division of any 
given arc so close to the actual trisecting 
point, that no error was visible to the eye. 
When it was then determined mathe- 
matically that the maximum error for any 
angle is only about 0.22 of one per cent, 
the conclusion is obvious that, although it 
is not a theoretically precise solution, it 
is an answer to the question as far as its 
practicality is concerned. As the latter, 
then, it may be of some interest. 

Given, as in the accompanying diagram, 
the angle ACB, any angle,—draw the arc 
of the angle using any radius CA. Then 
draw the chord: AB of the are and con- 
struct its perpendicular bisector YOY. 
Next, with center at O and radius OA, 
swing the complete circle shown. 

With center A and the same radius, lo- 
cate point D on the circle, which gives a 
point of trisection cf the semicircle ADB. 
Since E is the vertex of a right-angle in- 
scribed in the lower semicircle,—using 
the radius EB and centers E and B in 
turn, arcs are swung intersecting at F, 
thus giving a point of trisection for the 
are of a right-angle. Finally, trisecting 
the diameter AB in the regular manner, 
the point G is fixed which can be termed 
a trisecting point for the arc of an angle 
of zero degrees. 

Thus, we have three fixed points of tri- 
section, D for the straight-angle AOB or 
180°, F for the right-angle AEB or 90°, 
and G for O°, or the angle with its vertex 
at distance infinity on the YY axis. It 
directly follows, therefore, that points 
of trisection for all other angles ranging 
in size from O° to 180° must lie on some 
smooth curve drawn between points G 
and D and passing through F, as G and D 
are the two limits of the required curve. 

Now a circle is the only curve that it 
is possible to draw through these three 
points and at the same time adhere to 





THE TRISECTION OF ANY ANGLE 


By A. B. ALLAND, ’22 


the conditions imposed by the ancient 
Greeks. Applying the principles of plane 
geometry, the center of the desired circle 
is found by erecting the perpendicular 
bisectors, 22’ and 33’, of the straight lines 
between D and F, and F and G, respec- 
tively, and locating their point of intersec- 
tion, P. 

For the last step, with center P and 
radius PD, the are of a circle, DFG, is 
swung, whereupon is determined the ap- 
proximate point of trisection ‘T, on the 


An approximate solution of the old 
problem of the trisection of an an- 
gle has been devised by a student here 
at Technology. The scheme is essen- 
tially an adaptation to the needs of 
mechanical drawing of the exact meth- 
od of Clairaut, in which the hyperbola 
mentioned below is employed. Alland 


has been commended highly by several 
members of the Mathematics Depart- 
ment for the remarkable accuracy of 


his construction, which is indeed one 
of the closest approximations that we 
know of. As far as is known this 
method is original.—Editor. 





are of the given angle ACB. How much 
it is in error can now be computed by re- 
course to analytical geometry and calcu- 
lus. 

In the first place it is necessary to find 
out what sort of a curve the true locus of 
trisection is, by solving for the equation 
of the curve. On this investigation, it is 
discovered that the true locus is a hyper- 
bola instead of a circle, and its equation 
1s: 

(1) 3x?—y*—-2Cx=C’, where C is a con- 
stant and equals one-half the chord of the 
given arc. Taking C or OA as unity, the 
equation for the hyperbola becomes: 

(2) 3x?— y?--2x=—1 

From the parametric expressions for 
the lo¢us of the x and y coordinates of 
the point of trisection, there is derived 
the formula: 





1 
(3) sina =1/2 — + 3, where a= 1/6 


x 
the angle trisected. Simplifying, we get: 
1+ x 





(4) cos 2a == - 


2x 
For the circle used to get the approxi- 
mate trisection points, the equation is ob- 
tained from the known data, namely, the 


THE POINT T IS THE APPROXIMATE 
TRISECTION POINT OF THE 
ANGLE ACB 
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x and y coordinates of points D, F, and 
G. The expression for it is: 


: 7+ 6V3 2— VE 
(5) x*+ y’ +) +} 





2+ 2V3 
y + ——————- = O, and r(radius)? = 
3 
35 + 14V3 7+ 6V3 
—, _ h = — ———,, and k = 
9 6 
V3 -—2 





6 
Computation of the error incurred by 


use of the circle in trisecting any arc 
instead of the hyperbola, which cannot 
be constructed by the compass, is then 
accomplished in the following manner: 

Between the limiting values of y, 
which are O for O° and 1/2V3 for 180°, 
a number of different values are taken, 
as per accompanying table. Sustituting 
these values in equations (1) and (5) re- 
spectively, the corresponding figures for 
x are obtained, for both hyperbola and 
circle. 

From these values of x, the true length 
of one-third the are to be trisected can 
be calculated, as well as the length of 
the arc, of approximate trisection. A 
ratio of these arc values gives the per- 
centage errors shown in the table. 

Likewise, the actual magnitude of the 
angle trisected for different values of y, 
is determined by substituting the exact 
values of x in equation (4) and multiply- 
ing the result, 2a, by 3. 





y Hyperbolax Circlex Angle % error 








0 — 0.3333 — 0.3333 0° 0 
0.1 —0.33583 —0.33701 25.7° —40.175 
0.2 —0.34326 —0.34463 50.8° —0.189 
0.3 —0.35546 —0.35618 74.9° —0.105 

0.36602 —0.36602 —0.36602 90° 0 
0.4 —0.37220 —0.37177 97.5° 0.047 
0.5 —0.39315 —0.39144 118.5° 0.164 
0.6 —0.41796 —0.41528 137.6° 0.221 
0.7 —0.44626 —0.44338 155.0° 0.196 
0.8 —0.47770 —0.47596 170.6° 0.097 

0.86602 —§ —0.5000 —0.5000 180° 0 

7 
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DEAN ALFRED E. BURTON 


(Continued from Page 55) 


which was remarkable for the length of 
the time of totality and which, because of 
this, offered exceptional advantages for 
making those observations that can be 
made only during a total eclipse. The 
eclipse of 1901, visible in the East Indies, 
was of nearly six minutes’ duration— 
that of 1900 at Washington, Ga., was of 
less than one and a half minutes’ dura- 
tion. Professor Burton therefore request- 
ed, and obtained, a leave of absence for 
the purpose of organizing an expedition 
to observe this eclipse, which occurred 
on May 18th. 


A location some one hundred miles in 
the interior of Sumatra at Sawah Loento 
was selected for the observations. Un- 
fortunately the path of totality of this 
eclipse passed over a region of the earth 
where there is much cloudiness and rain. 
The selection of Sawah Loento was, how- 
ever, quite fortunate and excellent results 
were obtained although there was some 
cloudiness during a part of the time of 
eclipse. It was on this expedition that 
the pendulum observations for measur- 
ing the force of gravity, mentioned above, 
were obtained. In the journey to and 
from Sumatra, the expedition made a 
complete circuit of the globe. 


It was soon after his return from Su- 
matra that President Pritchett, -realizing 
the growth of the Institute made a read- 
justment of administrative office nec- 
essary, asked Professor Burton to become 
the first Dean of Technology. Reluctant 
as he was to relinquish his work as a 
teacher, in which he had been conspicu- 
ously successful, the duties of the new 
position, with their relation to the for- 
mation and development of character in 
the student body, appealed to him strong- 
ly. He therefore accepted the task at 
which for nineteen years he has labored 
unceasingly with Faculty, Alumni and 
students, striving to establish in the stu- 
dent body an “Esprit de Corps” founded 
on truth, uprightness, effort, and intelli- 
gence. In aiding these efforts, he has as- 
sumed it to be fundamental that the stu- 
dent body was at heart clean, fair minded, 
capable; and that under reasonable guid- 
ance and suggestion, it would formulate 
and control its own activities with better 
grace and more successfully than could 
be done by any fiat of Faculty, direction 
of Dean, or Ecclesiastical admonition. 


He has seen laid a foundation for a stu- 
dent control of their own activities and 
college life. That foundation is square 
and straight and true. May generations 
of students that the Dean cannot know. 
guided and encouraged by other minds, 
as he has guided and encouraged the stu- 
dents of today, finish the structure, class- 
ic in form, strong in column, in arch, and 
in dome, as is that foundation on which it 
is to stand! 
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Getting the plus 
out of college 


EARLY every college man does some seri- 

ous thinking on the question, ‘*Will tak- 
ing part in college activities hurt my chances 
for success ?”’ 

If you say that college is only a period of 
preparation for life, it would seem indisputable 
that the more closely you confine yourself to 
your work, the better your chances. 

But if you take the broader and what seems 
truer view, that these four years are a portion 
of life itself—then it follows that you will play 
your part now just as fully as you ought to 
later on. 

During no four years can a man afford to 
refuse his active support to the natural interests 
which concern his associates. If he does, let 
him beware—for when he decides the time has 
come when he can start leading a public-spirited 
existence, he won’t know how. 

‘That freshman who cheerfully lends a hand 
at carrying water for the team and later be- 
comes assistant manager is all the better citizen 
for his efforts. 

There need be no question of slighting his 
work. Rather is it a problem of so organizing 
the work that he will find time for the other 
demands too. 

The old saying, ‘‘If you have a thing to be 
done, give it to a busy man” is true because the 
busy man in sheer self-defense has been forced 
to systematize his actions and so make time. 

This philosophy induces clarity of thought 
and precision of judgment. Cultivate it today 
if you would play a worthy part in the vaster, 
more varied issues of tomorrow. 


* * * 










Published in 
the interest of Elec- 
trical Development by 
an Institution that will 
be helped by what. 
ever helps the 
Industry. 







The electrical industry needs men who can 
see far and think straight. 


Western Electric Company 


You have only to look over a copy of 
the ‘‘Western Electric News’’ to see the 
many-sided interests for which men of 
this Company find time. 
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A. A. E. 
(Continued from Page 59) 

ceives credit for items it has published 
in the daily papers, and by the publica- 
tion of the “Professional Engineer,” an 
excellent monthly journal, unique in that 
it is the only magazine in the country de- 
voted exclusively to the non-technical 
interests of engineers. The human side 
of engineering, about which we hear so 
much at Technology, is strongly empha- 
sized, and the magazine contains many 
articles of interest to men about to enter 
the engineering game. 

Another unique feature of the Associa- 
tion is its code of ethics, a summary of 
the ideals of higher ethical relations be- 
tween engineers and of their dealings 


THE TECH ENGINEERING NEWS 
with the public. The code is in essence 
a declaration of “Applied Ethics” for 
engineers, and not only does the Asso- 
ciation profess to believe in the prin- 
ciples set forth therein, but it has 
established a Practice Committee which 
is endeavoring to remedy conditions 
which, although legal and sometimes cus- 
tomary, are not in full accord with the 
standards which should be upheld by pro- 
fessional men. For instance, it is held to 
be unethical for engineers to compete 
against each other in consulting or pro- 
fessional work,’ and for public authori- 
ties to advertise for competitive bids for 
work of this kind. The Practice Com- 
mittee considers specific violations of 
the Code of Ethics, makes them public, 
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and makes recommendations regarding 
the punishment of individuals and the 
future applications of corrective meas- 
ures. 

Adequate compensation for the engin- 
eering profession is an object for which 
the Association is striving mightily. De- 
partments for handling the problems of 
specialized branches of the profession 
have been established, these departments 
acting as intermediaries between employ- 
ers and employed. Conspicuous success 
along this line has been achieved in the 
railroad field. During the period of gov- 
ernmental control, negotiations with the 
Railroad Administration resulted in an- 
nual increases for railroad (profession- 
al) engineers totalling $5,000,000. In- 
creased salaries for highway and other 
municipal engineers have also been se- 
cured in many instances. Aud during 
the present industrial crisis the A. A. E., 
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(Continued from Page 68) 
through its employment bureaus, is 
proving to be of great service to its 
members by obtaining temporary em- 
ployment for those who have been 
“relieved’’ of their former positions 
through the financial necessity of their 
employers. The Association disap- 
proves strongly of the methods employed 
by the trades-unions in attempting to 
settle labor disputes and its own notable 
successes by means of open and above- 
board, “cards-on-the-table”’ methods, 
would seem to justify this attitude. 


Handicapped somewhat at the start by 
the Great War, the Association did not 
progress as rapidly during the first few 
years of its existence as its founder had 
hoped. But, in the end, the war proved 
to be more of a help than a hindrance, 
for it demonstrated that engineers are 
particularly well-fitted for executive work 
of great importance, and thus served to 
greatly advanced the engineering profes- 
sion in the public esteem. Consequently, 
the American Association of Engineers 
received a great impetus at the close of 
the war, and its membership has grown 
from 2000 to 24,000 during the last two 
years. This phenomenal growth, unpar- 
alleled in the history of professional en- 
gineering societies, we attribute to the 
fact that the Association is filling a long- 
felt need by the humanistic work that it 
is doing, as compared with the more 
technical activities of the older socie- 
ties. 


The production of bituminous coal has 
declined steadily from December, 1920, 
to March, 1921. If the growth of the 
country’s requirements be taken into 
consideration, the present depression is 
more acute than in 1914. We must go 
back to the panic of 1893 to find a par- 
allel. Two facts must be considered be- 
fore any conclusion is drawn as to next 
winter’s coal supply. First, before the 
slump there were several months of 
heavy production. Secondly, the slump 
in output was accompanied by a great cut 
in consumption due to the general busi- 
ness depression. Yet, in the first quarter 
of the year 1921, the total production was 
only about 100,000,000 tons, while the con- 
sumption, including exports, was at least 
108,000,000 tons. 





Samson Spot Sash Cord 





The 


signal 










June, 1921 THE TECH ENGINEERING NEWS 71 


Bs 





STONE & WEBSTER 


Incorporated 


DESIGN steam power stations, hydro-electric developments, 
transmission lines, city and interurban railways, gas 
and chemical plants, industrial plants, warehouses and 


buildings. 

CONSTRUCT either from their own designs or from designs of 
other engineers or architects. 

MANAGE public utility and industrial companies. 

REPORT on going concerns, proposed extensions and new 
projects. 


FINANCE industrial and public utility properties and conduct 
an investment banking business. 


NEW YORK BOSTON CHICAGO 





BUILT BY 


General Building Company 


INCORPORATED 
524 Harrison Avenue, Boston, Mass. 


| 
. heii ee cian % A ; : : Pe “ 
. a = | be | A i ‘ 
a wm 14 th SEAS anys si 
oreo te Ll ts - ae et To : : ant a ; 
| ‘ ’ Are aye SF it 


, ae 





PLANT OF ATLANTIC GELATINE CO. AT WOBURN, MASS. 
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“W & B” Machinists’ 
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WILLIAMS’ SUPERIOR WRENCHES 


include a greater variety of styles and 
sizes than any other line made: 
Screw Wrenches - 3 models, 7 sizes, 
“Bull Dog” Wrenches -5 styles 17 sizes, 
Chain Pipe Wrenchs - 3 kinds, 8 sizes, 
Drop-Forged Wrenches - 40 standard 
patterns in nearly 1000 sizes. 
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BETTER LIGHTING NEEDED IN INDUSTRIAL 
PLANTS. ( 


In a paper read before the Illuminating Engineering 
Society, February, 1920, entitled, “A Survey of Industria 
Lighting in Fifteen States,” R. O. “astman submittec 
some very interesting data regarding the lighting coadi- 
tions in industrial institutions. The survey comprises some 
446 institutions, in which lighting was considered by 55.4% 
as being vitally important, and by 315% as being mod- 
erately important, and by 138% as %eing of little im 
portance. Practically 58% considered that lighting was 
as important as power in the operation of the plant, and 
a small proportion would give more attention to lighting 
than to anything else. 


In considering the present condition of lighting as 
found in the various plants, only 9% ranked as excellent, 
about % ranked as good, 29% fair, 18.8% poor, 5.5% very 
poor, and 7.8% partly good and partly poor. It was found 
that the lighting in the offices was far superior to that in 
the shops; 19% being excellent, 36% good, 31% fair, and 
only 13% poor and none very poor. 


On consulting the executives regarding what factors 
were most important in considering lighting, the following 
“acts were revealed: Increase of production 79.4%, de- 
crease of spoilage 71.1%, prevention of accidents 59.5%, 
improvement of good discipline 51.2%, and improvement of 
hygienic conditions 41.4%. Manufacturers who have good 
lighting appreciated its value largely from the standpoint: 
of its stimulating effect upon output. 


There is no question that any intelligent man who 
carefully considers the necessity for good lighting in an 
industrial plant, will agree that it is impossible for a per- 
son to do as good work, either in quality or quantity, in 
poor light as in good light, bu yet the result of a careful 
analysis discluses the fact that only about 40% of indus- 
trial plants are furnishing good light to their workers and 
60% are operating under poor lighting. ti is hard to 
understand why such a proportion of concerns can be satis- 
fied with a condition which is universally admitted to be a 
curtailer of efficiency and a prolific causer of accidents. 
The principal cause of this condition is that those in charge 
of such establisi:ments have nct given the attention to 
lighting that it dgmands. They do not know what consti- 
tutes good lighting, and in their absorbing interest of 
other factors of productivn lave overlooked a vital one. 


Every safety cfficial should deeply interest himself in 
‘he lighting of his plant and insist upon good lighting as 
nuch as good goggles, good guards and other necessary 
accident prevention equipment. Every production manager 
should insist upon good lighting because the efficiency of 
the working force is increased by the condition of the light- 
ing furnished. The plant physician should examine the 
lighting, for eye strain and eye fatigue are directly affected 
by poor lighting, as is the hygienic condition. Well lighted 
plants are invariably cleaner than poor lighted places. 
Plants equipped with i"acirolite Glass in all windows are 
well lighted. 

If you are interested in the distribution of light 
through Factrolite, we will senc yuu a copy of Laboratory 
Report—“F actrolited.” 

MISSISSIPPI WIRE GLASS CO. 
220 Fifth Avenue 


New York. Chicago. 
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AUDITORIUM COMFORT 


HE final test of an auditorium is based on two practical considerations,— 


acoustics and ventilation. An error in these details will seriously impair 
a building of otherwise perfect design; their proper handling insures comfort 
to audience or congregation. There is a definite relation between the sciences 
of ventilation and sound transmission, and the experience of the Sturtevant 
engineers in many such problems is at the disposal of architects. Early con- 
sideration of heating and ventilating is of great importance to successful 
auditorium design. 

The First Church of Christ, Scientist, at Rochester, N. Y., illustrated above, was 


designed by Gordon & Madden and Wm. G. Kaelber, Architects; A. S. Crocker, 
Consulting Engineer. Heating and ventilating are supplied by 
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at Is Research? 


UPPOSE that a stove burns too much coal for the amount of 
S heat that it radiates. The manufacturer hires a man familiar 
with the principles of combustion and heat radiation to make 
experiments which will indicate desirable changes in design. The stove 
selected as the most efficient is the result of research. 


Suppose that you want to make a ruby in a factory—not a mere 
imitation, but a real ruby, indistinguichable by any chemical or 
physical test from the natural stone. You begin by analyzing rubies 
chemically and physically. Then you try to make rubies just as 
nature did, with the same chemicals and under similar conditions. 
Your rubies are the result of research—research of a different type 
from that required to improve the stove. 


Suppose, as you melted up your chemicals to produce rubies and 
experimented with high temperatures, you began to wonder how hot 
the earth must have been millions of years ago when rubies were first 
crystallized, and what were the forces at play that made this planet 
what it is. You begin an investigation that leads you far from rubies 
and causes you to formulate theories to explain how the earth, and, 
for that matter, how the whole solar system was created. That would 
be research of a still different type—pioneering into the unknown to 
satisfy an insatiable curiosity. 


Research of all three types is conducted in the Laboratories of the 
General Electric Company. But it is the third type of research— 
pioneering into the unknown—that means most, in the long run, even 
though it is undertaken with no practical benefit in view. 


At the present time, for example, the Research Laboratories of the 
General Electric Company are exploring matter with X-rays in order 
to discover not only how the atoms in different substances are ar- 
ranged but how the atoms themselves are built up. The more you 
know about a substance, the more you can do with it. Some day this 
X-ray work will enable scientists to answer more definitely than they 
can now the question: Why is iron magnetic? And then the elec- 
trical industry will take a great step forward, and more real progress 
will be made in five years than can be made in a century of experi- 
menting with existing electrical apparatus. 


You can add wings and stories to an old house. But to builda 
new house, you must begin with the foundation. 
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